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PREFACE v

PREFACE

The work of this committee could not have been accomplished without the
contributions of many people and organizations who provided assistance and
information. The staff of the National Institutes of Health were especially
generous with their time and expertise. Many individuals contributed, including
Duane F. Alexander, Sumner J. Yaffe, Charlotte Catz, Michael E. McClure,
Donald McNellis, Darlene D. Levenson, George E. Lewerenz, and many others
at the National Institute of Child Health and Human Development who spent
considerable time with us. A particular debt is also owed to Jerome G. Green and
his staff at the Division of Research Grants who provided data that were crucial to
the work of the committee. Our project officers were Pamela Wolf and Jeffrey A.
Perlman.

Important help with data was also provided by Paul J. Friedman of the
University of California, San Diego, who supplied special analyses of data on
physician age distribution, and Warren H. Pearse of the American College of
Obstetricians and Gynecologists (ACOG), who kindly allowed us to participate in
a survey sponsored by ACOG and the Association of Professors of Gynecology
and Obstetrics.

Individuals who participated at meetings of the committee include Florence
Haseltine (who provided the inspiration for this study), Daniel R. Mishell,
Lawrence D. Longo (who also contributed a background paper), Harold Pincus,
and Frederick Naftolin.

We also wish to acknowledge the help of many members of departments of
obstetrics and gynecology who welcomed staff and gave generously of their time
and experience. Sites visited include the University of California at San
Francisco, San Diego, and Irvine; the University of Pennsylvania; and Yale
University.

The committee solicited input from chairs of departments of OB/GYN and
others members of the profession. Their thoughtful responses gave us
perspectives and information that provided important groundwork for our
deliberations.
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The research agenda, which constitutes Chapter 6, could not have been
completed without the contributions of those who wrote background papers.
Their names are listed in Appendix C, and our thanks go to each of them.

Finally I would like to thank my fellow committee members whose
deliberations provided the basis for this report. On their behalf, I wish to express
our gratitude to the Institute of Medicine staff. Jessica Townsend as study
director managed all aspects of the study activities and report preparation. Dee
Sutton provided secretarial support, and Paul B. Phelps edited the manuscript.

Richard E. Behrman

Chairman
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EXECUTIVE SUMMARY 1

EXECUTIVE SUMMARY

Many people in the biomedical research community, including those who
fund research and those who conduct it, have detected what they believe to be
signs of weakness in the research capabilities of academic departments of
obstetrics and gynecology (OB/GYN).

If weakness, indeed, exists, its implications would be extensive, both for
present and future generations: research that might be undertaken in these
departments has great potential for improving the health of women of all ages and
the outcomes of pregnancy, and for reducing health care expenditures for such
conditions as the sequelae of low birth weight. This gives a sense of urgency to
questions about OB/GYN research capabilities. Below are a few examples of
large-scale problems that could be ameliorated by a strengthened OB/GYN
research capability:

* the percentage of infants who are born weighing less than 2,000 grams,
which has remained at about 7 percent throughout the 1980s;

» pregnancy-induced hypertension, which complicates about 2.6 percent
of all deliveries and increases the risk of poor outcomes for both mother
and child;

* ectopic pregnancies, which have increased every year since 1970 and
have a fatality rate of 42 per 1,000 cases;

* infertility, which affects about 10 percent of married couples who want
children; and

* an epidemic of sexually transmitted diseases that include 4 million cases
annually of chlamydial infection and 24 million people in the United
States infected with human papillomavirus, many types of which are
associated with cervical carcinomas and severe dysplasia.

To address the question of whether the field of OB/GYN lacks a sufficiently
vigorous research capability, the National Institute of Child Health and Human

Copyright © National Academy of Sciences. All rights reserved.
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EXECUTIVE SUMMARY 2

Development asked the Institute of Medicine to convene a study committee. The
committee took OB/GYN research to mean research that would be most
advantageously conducted in academic departments of OB/GYN, whether for
reasons of patient availability, locus of expertise, or because of the particular
concerns of the physicians in the specialty. At the heart of this activity are
investigators who are trained in the specialty of OB/GYN but who often work
alongside physicians from other specialties and investigators trained in basic
science.

An integral part of the background to the study is widespread distress about
the general state of clinical investigation and the diminishing interest and
participation of physicians in research. Thus, other clinical specialties confront
many of the difficulties that OB/GYN departments face in generating and
sustaining research manpower. Although the committee's charge was confined to
finding ways of advancing and strengthening OB/GYN research, to the extent
that the solutions recommended here are helpful to other disciplines, there may be
additional benefits from this study.

The committee viewed its charge as encompassing three major tasks:

* developing indicators of the research strengths of academic departments
of OB/GYN to assess whether a problem exists;

* examining the causes of problems or the barriers to improvement and
identifying possible solutions; and

» developing a research agenda for OB/GYN that would both contribute to
the resolution of the question of whether a problem in OB/GYN research
exists and provide priorities for future research.

The committee used several mechanisms to gather the information necessary
to fulfill its charge. It held four meetings of the full committee and established
two task forces, one on NIH and the other on the research agenda. To learn about
the concerns of the OB/GYN academic research community, the committee sent
letters to all chairs of academic OB/GYN departments in the United States and
Canada; it received replies from 50 individuals, some of whom responded as
representatives of leading OB/GYN professional societies. The committee also
commissioned background papers and authorized interviews of a wide array of
knowledgeable individuals.

Copyright © National Academy of Sciences. All rights reserved.
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EXECUTIVE SUMMARY 3

THE CURRENT SITUATION

Data on total federal support of research or research training in academic
departments of OB/GYN were not available, but the committee was able to
examine detailed data on NIH support:

* NIH funding of research in academic departments of OB/GYN increased

from $16.1 million in 1978 to $46.5 million in 1989, representing an
increase of 180 percent in current dollars and 43 percent in constant
dollars. However, the increase in the proportion of total NIH resources
going to OB/GYN departments was very small. More importantly,
departments of OB/GYN continued to receive a small share (7.5 percent
in 1989) of the funds of the National Institute of Child Health and
Human Development (NICHD)—the institute that provides the majority
of funds from NIH to departments of OB/GYN and that has a mandate to
improve reproductive health.

Between 1980 and 1989, OB/GYN had a low success rate, compared
with other departments, in securing funding for its NIH grant
applications. Success rates were 37.6 percent for internal medicine, 33.4
percent for radiology, 31.0 percent for pediatrics, and 28.5 percent for
surgery—but only 26.5 percent for OB/GYN.

Physicians in departments of OB/GYN made a particularly poor
showing. Not only did they submit relatively few applications, but their
success rate was lower than that of Ph.D.s from OB/GYN departments
and of M.D.s in the four comparison departments noted above.

There were relatively few applications for or awards of NIH training and
career development awards to departments of OB/GYN, particularly for
physicians. It is estimated that only 50 physicians in departments of
OB/GYN received NIH research training or career development support
between 1980 and 1989—a finding that bodes ill for the future of OB/
GYN research manpower.

Initiation of the Reproductive Scientist Development Program is a
promising  sign. This program provides postresidency or
postsubspecialty fellowship support for two or three years of training in a
basic science laboratory. Grantees thereafter spend three years, with at
least 75 percent of that time in research, as junior faculty in the
sponsoring department of OB/GYN. The program, which generally
accepts three individuals per year, is funded jointly by NIH, OB/GYN
professional groups, and industry.

Information on support of research and research training by the private
sector provides a less complete but equally disturbing picture, particularly with

Copyright © National Academy of Sciences. All rights reserved.
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EXECUTIVE SUMMARY 4

regard to training future generations of investigators. Industry contributed $19.3
million to research in departments of OB/GYN in 1990. It is not known how this
level of funding compares with that of past years. In earlier decades.
organizations such as the Josiah Macy, Jr., Rockefeller, Ford, and Mellon
foundations played an important role both in supporting research and training and
in providing early support for the careers of many of today's most prominent
investigators in OB/GYN. Today, however, these foundations have withdraw or
radically reduced their support of research in reproduction and of the training of
young investigators who intend to pursue careers in reproductive research.
Private-sector support of training for young investigators now comes mainly from
industry and from OB/GYN professional associations and their foundations. It is
estimated that six to eight physician/scientists each year are recipients of major
training support from these sources.

The pattern of NIH and private funding confirms what knowledgeable
individuals have known for a long time: only a handful of the nation's academic
departments of OB/GYN host the kind of research enterprise that provides a truly
vibrant environment for research training. There are several specific grounds for
this statement. Only me departments reported receiving more than $2 million in
federal funds in 1990. The involvement in research by faculty of departments of
OB/GYN is low by two measures: the percentage of M.D.s and M.D./Ph.D.s who
are principal investigators on NIH or Alcohol, Drug Abuse, and Mental Health
Administration grants, compared with other clinical departments; and the
proportion of M.D.s and M.D./Ph.D.s who spent more than 20 percent of their
time in research activities in 1990 compared with departments of internal
medicine in 1983. (This last is admittedly a poor comparison both because of the
different time periods and because the procedural demands of OB/GYN make it
more like a department of surgery than a department of medicine; however, it is
the only department for which comparison data are available.) Finally, there are
large numbers of women at the lower academic levels of departments of OB/GYN
whose full participation and productivity in research is not likely to occur unless
attention is paid to their special requirements, which may include flexible work
arrangements and extended time to tenure.

COMMITTEE FINDINGS

All pertinent data, as well as the impressions gathered by the committee in
interviews and from responses by OB/GYN department chairs to a request for

Copyright © National Academy of Sciences. All rights reserved.
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EXECUTIVE SUMMARY 5

information, indicate present as well as potential future weakness in the research
capabilities of academic departments of OB/GYN. In particular, there is cause for
acute concern about the research capabilities of physicians in such departments:
too few are entering research, and those who do are often not competitive with
their Ph.D. colleagues or with physicians in other disciplines. More ominously,
the future is compromised because there are too few centers of excellence in
OB/GYN research that can serve as research training grounds, and because the
level of support for the next generation of investigators is not sufficient to
sustain, let alone expand, existing research capabilities. Although it is appropriate
for many departments of OB/GYN to preserve their clinical focus, it is also
important to expand the number of departments that are competitive players in
the research arena, so that OB/GYN can fulfill its potential for improving the
health of women.

Findings Related to Career Choices

It is vital for the health of the OB/GYN research enterprise that individuals
with the talent and inclination for research be identified early and that obstacles to
their growth as investigators be diminished. In particular, since women represent
nearly half of all OB/GYN residents and are therefore a very significant
component of the pool from which investigators are drawn, it is important that
they not be lost to research because of the particular obstacles they face. These
include coping with pregnancy and childcare during crucial early faculty years;
isolation from traditional information and support networks that guide young
investigators; and a dearth of women role models and mentors.

* OB/GYNs who intend to pursue a career in research must complete a
four-year residency, usually followed by two to three years of
subspecialty fellowships. It is difficult, however, to interleave research
training with clinical training; as a result, these physicians are not
equipped with the methodological tools for research nor with the basic
science knowledge that would allow them to undertake investigation in
the molecular aspects of biology—if that is where their interests lie.
Acquiring this knowledge requires at least two to three years. Many in
the field have noted that much of the education of the generalist OB/
GYN is wasted when an individual selects a subspecialty. Some
specialties have made arrangements that allow those destined for an
academic career to reduce the time needed to complete clinical and
research training. The committee found that the extended duration of
training for a physician
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investigator in OB/GYN and the difficulties of interleaving clinical and
research training deter some individuals who would otherwise enter a
research career. As a result, there is an urgent need to reexamine OB/
GYN residency and subspecialty training requirements to decrease the
total time needed to tram academicians.

* OB/GYN, like other clinical departments, loses investigators because of
the discrepancy between practice and academic income. Data show little
difference in this income discrepancy between OB/GYN and other
specialties, but a young academician (under the age of 36) earns only
approximately 80 percent of the earnings of his or her peers in practice.
The experience of many academicians is that this gap (particularly if
combined with high debt) deters some potential investigators. A
heartening note for OB/GYN is that the specialty choices of women
physicians may be driven less by income than by other considerations,
suggesting that they may be less deterred from investigation by the
difference between academic and practice income if their other needs are
met.

* Debt, when combined with the many other deterrents to an investigative
career, does result in the loss of talented individuals from the pool of
OB/GYN investigators. Although there is little information on the role
of debt in the decision to enter a career in investigation, analysis of the
income needed to repay various levels of debt shows that entry-level
academic salaries—Ilet alone training and fellowship stipends—do not
allow for comfortable repayment of the average debt accrued by the time
an individual enters OB/GYN residency. Furthermore, anecdotes abound
of individuals in OB/GYN who are unable to pursue an inclination for
research because of the burden of debt. The income that OB/GYNs can
expect from practice would make debt repayment less burdensome and
practice an attractive alternative.

Findings Related to NIH and Other External Support

Although the weakness of OB/GYN research stems in part from factors
within the discipline, external factors also play a role. The committee therefore
deliberated over what might have caused foundations to decrease their support of
research and training in reproductive science, and whether there might be factors
at NIH that work against OB/GYN research.

* In the past, foundation support (e.g., from the Mary R. Markle, Josiah
Macy Jr., Rockefeller, Ford, Mellon foundations), was an important
factor in the OB/GYN research enterprise and in the training and
development of today's
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OB/GYN investigators and academic leaders. These foundations have
either withdraw from or substantially diminished such support. The
committee found cause for alarm in this decline—which appeared to be
the result of changes in foundation leadership, changes in the magnitude
of government support, and a sense that the interests of OB/GYN
investigators do not sufficiently meld with the interests of the
foundations.

* The absence of an OB/GYN intramural program at NIH places OB/GYN
at a disadvantage in several ways. In particular, an outstanding training
and research environment is lost. Efforts by individuals in the OB/GYN
community and by Congress have resulted in welcome moves to
establish intramural programs in OB/GYN at NICHD and the National
Cancer Institute (NCI). The effectiveness of these efforts points to the
importance of leaders of the discipline engaging themselves in
endeavors to advance OB/GYN research.

* OB/GYN is funded primarily by NICHD, whose principal focus is not
OB/GYN and whose staffing reflects this lack of emphasis on the
reproductive sciences. As a result, OB/GYN lacks the strength that a
focal point within the NIH provides, and it also lacks NIH leaders for
whom enhancing the field is a high priority. This, too, puts the discipline
at a disadvantage.

* OB/GYN is sparsely represented on NIH study sections—in 1989, only 3
members of NIH initial review groups listed OB/GYN as their area of
expertise, compared with 21 in surgery, 19 in pediatrics, 124 in
dentistry, and 117 in internal medicine. Despite this lack of
representation, however, there is no evidence that applications from
OB/GYN receive unbalanced reviews. Scientific Review Administrators
possess valuable knowledge that could enable investigators to improve
their grant applications.

Findings Relating to Departments of OB/GYN

There is a pervasive sense among chairs of departments of OB/GYN that
they operate in an environment in which it is particularly difficult to conduct
research. For example, high salaries must be paid to recruit OB/GYNs into
academia. In 1990, average salaries for M.D. assistant professors in OB/GYN
departments were $121,500, and them are reports that today $150,000 is needed
to recruit newly qualified subspecialists. These salaries can only be supported if
practice income is substantial; faculty must therefore spend significant time in
clinical activities—often at the expense of investigation. The need to generate
income to support high salaries also makes it difficult to protect the time of young
faculty to allow them to gain the experience necessary to become independent
investigators. Added to this financial burden is the fact that many
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OB/GYN departments provide large amounts of uncompensated care. The
committee thus concluded the following:

Academic departments of OB/GYN face particular difficulties in
establishing the infrastructure for research and expanding their research
capability.

* Two central problems are the need for clinical income to support salaries

and the difficulty of sustaining young investigators until they become
independent.

* Most importantly, chairs of OB/GYN departments play a pivotal role in

establishing the importance of research in a department, securing
external support and providing internal leadership. Three critical areas
for their leadership are ensuring a cross-subsidy of research by clinical
income, recruitment of promising investigators, and establishing
research collaboration with other departments.

Findings Related to Professional Organizations

The professional organizations of a discipline play a role in informing
members of the discipline, and others, of the priorities and values of the discipline
and in enlisting members in efforts to further those priorities. Thus, OB/GYN
professional organizations have considerable opportunities to encourage young
people who may be considering research careers, to assert to the discipline the
importance of supporting research, and to ensure that influential groups and
decision makers are apprised of the potential social and financial return on
investment in OB/GYN research.

The ethos of a discipline determines its direction. In the case of OB/
GYN, the discipline has not developed a critical mass of leaders for
whom the advancement of research within the specialty is a high
priority. This lack reflects the small number of academic departments of
major research status: 38 departments receive no federal research funds;
10 departments receive 50 percent of the NIH funds that are directed to
departments of OB/GYN; and there is substantial agreement among
knowledgeable people that between 6 and 12 departments can be
counted as serious research centers.

There has been a recent surge of interest in research to improve the
health of women. This is reflected in a major new research initiative
proposed by Bernadine Healy, director of NIH, the establishment at NIH
of the Office of Research on Women's Health, and an array of legislative
proposals from
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Congress. The emerging realization of a need to foster research on issues
related to women's health offers an unprecedented opportunity to make
the case for the role of OB/GYN research in women's health and the
need to support OB/GYN research. However, this opportunity will be
missed unless vocal OB/GYN leaders emerge.

* Despite what appears to be a generally gloomy picture, several
encouraging events have occurred in the area of OB/GYN research.
Organizations are supporting the training of investigators through such
programs as the Reproductive Scientist Development Program and the
James Kennedy Fellowship Award. In addition, the American College
of Obstetricians and Gynecologists (ACOG) and other OB/GYN groups
have become engaged with groups concerned about strengthening
women's health research. Interest in stimulating research has also been
expressed by the Council of University Chairs of the Association of
Professors of Gynecology.

* There are lessons to be learned from activities undertaken by other
specialties that are attempting to stimulate interest in research. One such
example is the Office of Research of the American Psychiatric
Association, which undertakes numerous activities to promote research.

COMMITTEE RECOMMENDATIONS

The committee concluded that, in order to accomplish the proposed agenda
of important research it is necessary to strengthen the OB/GYN research
enterprise. The highest priority should be the building of physician research
manpower so that more departments of OB/GYN would be able to successfully
compete for research support. The committee therefore focused its
recommendations on ways of recruiting and sustaining OB/GYNss in investigative
careers, and on developing research capabilities in departments that have the
potential to become first-rank centers of OB/GYN research.

The committee was also acutely aware of the interaction between research
manpower and the research funding needed to strengthen investigation. First-rate
investigators must be given time to develop, but this cannot occur in the absence
of adequate funds to support their work. Similarly, funds will be forthcoming
only if first-rate investigators are available to use them. Therefore, in addition to
recommendations to strengthen physician research manpower, the committee
considered strategies that would result in increased funding for OB/GYN
research. Investigation in a particular field will thrive only if those who fund
research are knowledgeable about its importance. The research agenda that
constitutes Chapter 6 of this report therefore emphasizes the
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significance of the proposed research to the prevention, cure, or amelioration of
major health problems. In addition, the committee encourages OB/GYN leaders
to educate decision makers and to stimulate support for OB/GYN research.

The committee was aware that many of the problems being confronted by
the discipline are also faced by other clinical departments that are trying to
develop or sustain clinical investigation. This does not lessen the problems for
OB/GYN. Moreover, each clinical discipline has unique characteristics that must
be accommodated in arriving at solutions to its problems.

No one entity bears total responsibility for this effort. Rather, the following
recommendations are directed toward those in positions of leadership at NIH and
in foundations, in the departments of OB/GYN, and, most importantly, in the
profession of OB/GYN itself. This is the main source from which must flow the
leadership that is the prerequisite for development of a strong research
community. The committee's conviction that members of the discipline of OB/
GYN must play leading roles in strengthening support for research in the
profession itself and in the organizations that fund training and research underlies
many of the following recommendations.

Recommendations for NIH and NICHD

* NICHD program staff should exercise to the fullest extent possible their
ability to target training support to expand the number of research
training opportunities for physicians in OB/GYN. The committee also
recommends that NICHD tailor another career development award to
OB/GYN physicians. Because of the importance of the program, NICHD
should continue to sustain the Reproductive Scientist Development
Program.

* Institutes at NIH whose missions include areas of science to which OB/
GYN contributes should affirm their commitment to reproductive health
and ensure its appropriate priority in their programs. The committee
believes that there is an urgent need for changes that emphasize the
importance of OB/GYN research. Actions that would help overcome
some of the problems OB/GYN research now confronts might include
the National Institute of Child Health and Human Development's
changing its name to signal to the public and institute staff its
commitment to and responsibility for reproductive health. NICHD could
also recognize the importance of programs in reproductive health by
establishing the position of deputy director for reproductive health or by
appointing a board-certified OB/GYN to the position of deputy director.
Further actions that might be considered by NICHD include increased
representation of
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OB/GYN on its staff, and the development of requests for applications
(RFAs) on high-priority OB/GYN research topics identified in institute
plans.

* NIH should develop a system to track OB/GYNs who are receiving
federal training and career development support.

Recommendations for Other External Support

* Congress should ensure the success of recent initiatives to establish
intramural programs in OB/GYN by appropriating the necessary funds.
Leaders of the profession of OB/GYN have the responsibility to educate
and inform those in decision-making positions about the importance and
promise of an intramural program of OB/GYN research.

* Decision makers in foundations that are concerned with the development
of scientific personnel—or with population problems, women's health,
cancer, pregnancy outcomes, and other topics that OB/GYN is well
positioned to address—should be aware of the role that their support of
training and research could play at this crucial time in the development
of OB/GYN research.

* A foundation should set up a program to assist the advancement of
potential research leaders. The Markle Scholars Program and other
efforts to develop academic leaders should be examined to determine
which of their characteristics should be replicated.

Recommendations for Which Multiple Groups Have
Responsibility

* The committee recommends that a program to alleviate the burden of
debt (e.g., loan forgiveness, deferral of repayment, targeted fellowships
or awards that eliminate the need to recur further debt, etc.) be
established for physicians qualified in the specialty of OB/GYN who
have demonstrated a serious intention to pursue a career in research.
Program costs will not be large and should be home by a consortium of
OB/GYN professional associations, the pharmaceutical industry,
academic departments of OB/GYN, and the Public Health Service.

* Professional groups and other private-sector organizations that support
the Reproductive Scientist Development Program should ensure its
stability through a long-term commitment of resources.
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Recommendations for Departments of OB/GYN

* Chairs of departments of OB/GYN should make a serious commitment
to augment their research capabilities and to vigorously engage in
informing medical school leaders and OB/GYN faculty of the potential
of investment in research and research training. This commitment should
also extend to accommodating the nonfinancial working needs of
investigators, to facilitate and ensure their continued involvement in
research.

e In particular, OB/GYN department leaders should pursue ways to
ameliorate the stresses that attend the life of women in science. Every
effort should be made to find women mentors and role models for
women investigators. In addition, chairs in institutions in which no
provisions exist for extending time to tenure for individuals with
pressing personal commitments should engage the institution's
decision-making groups in an effort to initiate such a policy.

* The committee recommends three specific strategies for increasing
research activities: (1) increase the clinical income used to support
research; (2) conduct important epidemiological and behavioral research
that is relevant to OB/GYN; and (3) create interdepartmental research
linkages.

* To ensure the dissemination of knowledge about NIH grant processes,
and to enable applicants to improve their applications and make full use
of the many NIH funding mechanisms, members of academic
departments of OB/GYN and members of professional societies
concerned with OB/GYN research should explore all avenues of
communication with NIH staff.

e Chairs of departments of OB/GYN should work with NIH staff to
improve the success rate of applicants for FIRST (First Independent
Research Support and Transition) awards.

Recommendations for Professional Organizations

* The American Board of Obstetrics and Gynecology should immediately
reexamine training requirements for generalists and subspecialists in
OB/GYN to ascertain whether the training programs are unnecessarily
long. A reduction in the time needed to obtain subspecialist status would
allow those interested in pursuing a career in research and academic
OB/GYN to achieve their goal more quickly than is possible today.

* OB/GYN professional organizations should create opportunities for
expanding research and for stimulating young members of the profession
to view investigation as an exciting and valued activity. Useful
mechanisms include
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special sessions at annual meetings and providing funds for interested
residents to attend such meetings. These organizations should combine
resources to establish an office whose mission would be the
encouragement of OB/GYN research.

* OB/GYN professional organizations should expand their efforts to
educate decision makers about the potential of OB/GYN research and
the importance of accomplishing the research agenda laid out in this
report.

* The American College of Obstetricians and Gynecologists and the
Association of Professors of Gynecology and Obstetrics should continue
to include in their manpower survey questions on sources of research
support received by departments of OB/GYN. This information will for
the first time allow tracking of the level of research activity in
departments of OB/GYN.

Recommendations for Leadership

* Individuals with a strong interest in research should be represented in
decision-making positions in leading OB/GYN professional
organizations.

* OB/GYN leaders should take the initiative in demonstrating to
foundation and voluntary health agency trustees and other
representatives, to leaders of professional associations, and to relevant
foundations of industrial corporations, ways in which expanded support
of training for OB/GYN investigators would be a worthwhile
investment.

* OB/GYN leaders should also seek additional research support from the
types of organizations mentioned above.

» Leaders of the profession of OB/GYN have the responsibility to educate
and inform those in decision-making positions about the importance and
promise of OB/GYN research.

* OB/GYN leaders should also work with NIH staff to identify key issues
and otherwise encourage OB/GYN research.

A RESEARCH AGENDA FOR OB/GYN

The committee developed an agenda of OB/GYN research using the
following criteria:

* The research should contribute to the resolution of an important health
problem.
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» The research approach suggested should have promise.
* The research should be conducted in departments of OB/GYN or in
collaboration with members of such departments.

The research agenda serves two purposes: (1) its depth and breadth
underscore the need to strengthen OB/GYN research capabilities so that the
suggested research can be undertaken, and (2) it can be used as a guide to
prospective funders. The implementation of this important research agenda will
require more resources than are currently being used by OB/GYN researchers,
and the shifting of resources to OB/GYN research.

During the period of this study, NIH initiated three activities that will result
in research agendas that overlap many areas of the committee's work: the
Pregnancy, Birth, and Infant Research Plan of the National Institute of Child
Health and Human Development, a research agenda being developed by the Task
Force on Opportunities for Research on Women's Health, and the development of
a strategic plan that brought together a panel on reproductive biology and
development and one on infant health and mortality. In light of these large-scale
efforts, the committee felt that it would be duplicative to produce a
comprehensive, detailed research agenda. Instead, individual committee members
were asked to highlight areas of investigation that meet the criteria listed above
and that exemplify the range of questions that might fruitfully be investigated.
Because there were no committee members with expertise in the behavioral
sciences, technology assessment, or outcomes analysis, the agenda outlined in the
following sections does not sufficiently emphasize those areas. The committee
therefore wishes to stress its opinion that departments of OB/GYN, in
conjunction with individuals with relevant expertise, are well suited to
undertake investigation of many topics related to behavior that affects
reproductive health, the technologies used by the field of OB/GYN, and the
outcomes of care provided by OB/GYNs. The large number of patients who
receive care in the OB/GYN clinics of academic centers represents an
opportunity for clinically relevant epidemiological research—including
research on the efficacy of treatment, on the natural history of disease, and
on the prevention of disease. Faculty of departments of OB/GYN, in
collaboration with epidemiologists, sociologists, statisticians, and health
services researchers, have the patient base and the discipline-specific
interests needed to investigate questions that other disciplines are not likely
to undertake. The committee also believes that the advantages of the patient
base and knowledge that resides in departments of OB/GYN suggest that
these departments should organize
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and conduct clinical/epidemiological trials that are often now initiated by
other departments.

OOCYTE AND FOLLICULAR DEVELOPMENT IN THE
OVARY

Follicular Formation

* Flucidation of the events responsible for the transformation of
endodermal cells into germ cell elements.

* Understanding of the forces responsible for guiding the germ cell toward
the proper location in the future ovary.

* Clarification of the cellular origins of the somatic follicular cells.

* Analysis of the cellular mechanism or mechanisms responsible for the
initiation of meiosis and for its arrest at the prophase stage of the first
division.

* Improved understanding of the role of putative intraovarian paracrine
and autocrine regulators.

Follicular Atresia

* Understanding of the molecular events responsible for determining
follicular fate.

* Development of a reliable, reproducible experimental model for
improved understanding of the atretic process.

* Understanding of the apoptotic nature of the atretic process and, in
particular, of the ionic events that appear to trigger the molecular
enzymatic events.

* Focused investigation of potential putative intraovarian regulators
concerned with the atretic process.

Follicular Recruitment, Selection, and Dominance

* Development of more specific markers capable of predicting the general
well-being of the follicle in question and most importantly the quality of
the resident oocyte.
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* Improved understanding of existing known cytokine and growth factor
regulators and the elucidation of the potential role of as yet unrecognized
peptides.

Corpus Luteum Function

e It would be interesting to determine if the block to cell proliferation
involves known genes associated with suppression of cell growth (perhaps one or
more of the recently discovered tumor-suppressor genes, such as the
retinoblastoma, or RB) or new examples of similarly functional genes.

Leukocytes, Cytokines, and Ovarian Function

* Determine the physiological role of immune system-derived products on
ovarian function.

FERTILIZATION

» Continued investigation of the role of maturation-promoting factor(s) in
the reinitiation of meiosis and the continuation of egg maturation.

* Continued investigation of the molecular biology of sperm chromatin
processes.

* Continued investigation of the biochemical composition of cortical
granules and the significance of cortical granule dehiscence prior to
sperm-egg fusion, as well as their general role in the fertilization
process.

* Determination of the physiology and biochemistry of germinal vesicle
breakdown.

» Further investigation of the molecular events and physiology of the
formation of maternal and paternal pronuclei.

* Determination of the physiology and biochemistry of male and female
pronuclei (envelopes) breakdown and the re-condensation of their
chromosomes.

» Continued investigation of the molecular biology of the zona proteins
and their significance to sperm binding. Particular questions include how
zona proteins are related to the slow block to polyspermy, and how sperm
receptors are inactivated.
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Continued investigation of the fast block to polyspermy following the
sperm-egg fusion.

Investigation of the biophysics of sperm-egg-cortical granule fusion.
Continued investigation of the molecular biology of sperm capacitation.
Continued investigation of the molecular biology of the acrosome
reaction with an emphasis on understanding the significance of the
hydrolytic enzymes and their role in the general process of fertilization.
Definition of the molecular events of the first cleavage, focusing on the
involvement of cyclins. Continued focus on each of the fertilization
events, keeping in mind a possible means of interruption as a
contraceptive tactic.

FETAL GROWTH AND DEVELOPMENT

Embryology and Congenital Malformations

Investigation of the basis of genetic regulation of early embryogenic
events, including the role of homeotic genes in both normal
embryogenesis and in congenital malformations.

Characterization and study of embryologic mechanisms, including cell-
cell interactions, cell migration, cell matrix interactions, and
programmed cell death, all of which are important in normal and
abnormal development. Development and exploitation of tissue and
embryo culture techniques to examine developmental mechanisms and
teratogenic influences on development including a study of drug-induced
malformations as well as those resulting from conditions such as
maternal diabetes or abnormal immune states.

Investigation of endocrine and growth factor signaling that modulates
fetal growth and organ maturation—for example, the basis of actions of
muellerian inhibitory factor (MIF) and androgens in regulating sex
differentiation.

Fetal Growth and Placental Transport

Placental transport during normal development and under conditions in
which nutrient flow is compromised.

The mechanisms by which specific disease states alter transport
processes and the basic signaling mechanisms that regulate fetal growth
and organ maturation. For example, infants of diabetic mothers with
excessive
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substrate delivery and of large fetal size show a delay in organ
maturation, whereas those with intrauterine growth restriction secondary
to fetal malnutrition exhibit accelerated lung and brain maturation. The
mechanisms underlying such changes are largely unknown.

* Metabolic regulation during development.

Congenital Infection and Substance Abuse

* Studies of mechanisms of maternal to fetal transmission of viruses.

* Development of strategies to alter high-risk behaviors.

* Investigation of pathogenesis of defects resulting from congenital
infection.

* Development of drug surveillance and treatment programs.

Perinatal Research

* Investigation of what controls the signaling that induces lung maturation
in preparation for the extrauterine environment.

* Development of new therapies to induce maturation.

* Investigation of the influences of maternal disease states and
environmental insults on maturational events.

* Refinement of techniques for fetal surveillance and the development of
better indices for normal and abnormal function.

* Development of new systems to deliver drugs, replacement hormone
therapy, or nutrients to the fetus.

Epidemiological Research

* How does prenatal care reduce perinatal morbidity?

* How can we measure the effectiveness of social and behavioral
interventions in changing high-risk behaviors that impair and limit fetal
development?

* How do specific obstetric interventions—for example, cesarian section
and maternal nutritional supplementation—affect newborn outcomes?
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PRETERM LABOR

Preterm, Premature Rupture of the Fetal Membranes

* Research must be directed to understanding the regulation of synthesis
and degradation of the extracellular matrix of the fetal membranes and
contiguous decidua parietalis.

It is suspected, but not established, that infection by way of the action of
bacterial toxins (lipopolysaccharide, or LPS) may serve to initiate the
formation of metalloproteinases that act upon the extracellular matrix of
chorion laeve and amnion. We must ascertain if this is a mechanism by
which fetal membrane rupture is commenced because if this is indeed
the case, the condition is theoretically preventable.

Complications of Pregnancy That Compromise Fetal or
Maternal Well-Being Independent of the Onset of Labor

* Research is needed on the pathogenesis of pregnancy-associated
hypertension.

* Research must be directed toward defining the pathophysiology of the
processes that mandate delivery prematurely even though independent
of labor. Commonly, the obstetrician is faced with choosing between a
deteriorating intrauterine environment for the fetus and the neonatal
intensive care nursery for a sick newborn.

Preterm Onset of Labor

* Information must be assembled to understand the fundamentals of the
maintenance of pregnancy and the spontaneous initiation of parturition
at term.

* What are the physiological processes that effect such a stronghold on
uterine contraction during human pregnancy?

* How are these processes translated at the biomolecular level?

* What is the role of the fetus in the maintenance of pregnancy and in the
retreat from pregnancy maintenance at the end of normal gestation? It
now seems very likely that retreat from pregnancy maintenance is the
most likely choice of potential mechanisms for the initiation of
spontaneous labor at term.
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Therefore, we must define in great detail the processes that bring this
remarkable situation about.

* An understanding of the contractile properties of the uterus before and
during pregnancy must be gained.

* The role of Ca?* channels and Ca®* sequestration must be understood as
these apply to the uterus of pregnancy.

* The contribution of the unusual hormonal milieu of human pregnancy to
the maintenance of uterine quiescence must be investigated. Before we
can realistically address the causes of preterm labor, an understanding of
these processes operative in normal human parturition at term must be
acquired.

Preterm Labor and Infection

* Research must be conducted to establish the role, if any, of infection in
the preterm onset of labor.

* An understanding of the cause or muses of preterm cervical dilatation is
urgently needed.

* The nature of the pathophysiology of the association with preterm labor
and extrauterine infections also must be defined.

CONTRACEPTION

* Develop contraceptives that protect women against breast and cervical
cancer.

* Increase user satisfaction by offering contraceptors a wider array of
choices.

* Provide contraception for some underserved groups including men,
lactating mothers, teenagers, and premenopausal women.

* Develop contraceptives that protect women against sexually transmitted
diseases (STDs).

Contraceptive Implants

* Develop new drag delivery systems for steroids that would improve the
pharmacokinetic profile to eliminate long-term tail-off of drug release
once implants were sufficiently depleted of steroid as to be ineffective.
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* Assess the carcinogenic and other long-term effects of progestins on the
breast, cardiovascular system, and other organs.

* Conduct and evaluate implants in clinical trials.

* Conduct long-term studies on NORPLANT to determine the health
benefits and risks of long-term, low-dose, progestin-only contraception
compared with combined oral contraceptives.

* Develop biodegradable implants that can be removed at any time and
that do not have a long period of drug tail-off.

* Conduct studies in lactating women with ST 1435.

Contraceptive Rings (CRs)

* Determine the optimal steroid for use in different CRs.

* Determine how much the hormone dose can be decreased without
compromising effectiveness and safety.

* Perform specialized phase 2 studies on CRs to determine whether
vaginally administered steroids are different from orally administered
steroids with respect to ovarian function; lipoprotein levels; metabolism;
effects on cervical, uterine, and vaginal pathology; and carbohydrate
metabolism.

* Determine the long-term effects of CR use.

Transdermal Delivery

* Determine what type of transdermal delivery will be most acceptable to
women: high-tech patches vs. low-tech creams.

* Conduct optimization of studies to select appropriate contraceptive
steroids and their proper doses.

* Determine subject-to-subject variability in absorption using
pharmacokinetic studies.

* Conduct local dermal irritation and toxicity studies. Conduct clinical
studies for effectiveness.

Intrauterine Devices (IUDs)

* Conduct behavioral studies to determine why women do not wish to use
IUDs and why many health care workers will not insert them.
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* Develop effective methods to identify, those women who are not good
candidates for IUD use, that is, those who will have to discontinue IUD
use because of bleeding and pain.

* Develop IUDs that act as barriers to infection of the upper reproductive
tract.

* Develop hormone-releasing IUDs that will further reduce IUD side
effects.

Oral Contraception

* Study the long-term consequences of OCs, and determine the mechanism
of action of mellatonin in women.

Barrier Methods

» Select candidate compounds from results of previous screening tests on
sperm and sexually transmitted diseases (STDs).

* Test candidate compounds for evidence of antifertility effects and
effectiveness against selected STDs in vitro. Prepare formulations
(suitable for human use) of individual multiple compounds for animal
tests. Test formulations in vitro.

» Test selected formulations for evidence of effectiveness in animal model
systems.

» Prepare selected candidates for tests of effectiveness in humans.

* Conduct comparative trials in humans.

Male Contraception

* Determine whether luteinizing hormone-releasing hormone (LHRH)
agonists or antagonists are the optimal component of a male method.

* Develop long-term delivery systems for LHRH analogs.

* Select an appropriate androgen for long-term administration, and develop
an appropriate delivery system.

* Conduct phase 1 and 2 clinical studies of the androgen and the LHRH
analog.
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Medical Abortifacients

* Identify an antiprogestin that can be used as a substitute for RU 486 in a
new medical abortifacient.

* Test combinations of an antiprogestin, anordrin analogs, progesterone
synthesis inhibitors, and prostaglandins in pregnant animals to determine
the lowest effective dosages in terminating pregnancy.

* Determine the window of effectiveness during the postcoital period when
the combined drugs could be most effectively administered.

» Select the most promising combination of drugs for small-scale clinical
trials, and perform the appropriate toxicology.

* Develop an appropriate delivery system so that the drug combination
could be administered in only one clinical visit.

* Investigate the acceptability of new delivery systems to users and
providers.

INFERTILITY

e A structured, comprehensive research program, including an
epidemiologic description of the etiologies of infertility and basic
research in cervical, tubal, and sperm development and function, would
both expand our knowledge and the therapies available for infertile
couples.

* Specific disease processes associated with infertility, such as
endometriosis and tubal adhesions, need investigation.

* The new reproductive technologies of in vitro fertilization and gamete
intrafallopian transfer (GIFT) offer a tremendous opportunity for
understanding the specific cellular processes of human reproduction.

Epidemiology

* Research is needed on the effect of chemical contaminants on sperm and
oocyte function. In addition, more research on the effect of such
substances as alcohol, tobacco, and drags on gametogenesis and
fertilization is necessary.

* Firm, normative data on normal fecundity and fertility, and a multitude
of other reproductive issues, are needed for comparative data as the
newer reproductive technologies continue to expand.

* There is a need to ascertain the relationship between age and human
(both male and female) fertility.
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Cervical Physiology and Function

* Research is needed to understand the physical and chemical properties
of cervical mucus that facilitate sperm motility and to develop solid
criteria for diagnostic tests of mucus function.

* Study is needed of the relationship of cellular and antibody mediated
immunologic function to normal sperm motility, as well as to the
prevention of pelvic infection.

* More research is needed to define normal cervical function and
immunology with the goal of improved therapies for cervical factor
infertility.

Fallopian Tube Function

* New techniques must be developed to evaluate tubal function and to
describe the specific etiologies of abnormal tubal function.

» Studies are required to assess ciliary function and the role of muscular
contractions in transporting the embryo into the uterus.

* The area of steroid and growth factor interactions with tubal epithelium
requires a major research commitment.

* Normal implantation in the endometrium is modulated by a number of
growth factors, and research into the role of growth factors in tubal
function may provide important answers on the etiology and genesis of
tubal ectopic pregnancies.

Endometriosis

» Research is needed on the relationship of endometriosis to infertility.

* Basic and clinical research into questions of who needs treatment and
what is the best modality could yield an excellent societal return on
investment.

Male Infertility

* Research at the basic science level must be initiated before a true
understanding of the causes and possible treatments of male infertility
can be proposed.
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* Research is needed into sperm-oocyte interaction, including details of
fertilization and chromosome exchange, sperm acrosome reaction, sperm
maturation, sperm metabolism, and detailed sperm morphology.

In Vitro Fertilization and New Reproductive Technologies

* Research using appropriate animal model systems in the primate and
research utilizing human follicular fluid, corona, and cumulus cells
should investigate the molecular biology of human fertilization and early
cell division.

* Research should be conducted on the involvement of growth factors,
activation of the embryonic genome, and metabolism in the very early
embryo.

PREMENSTRUAL SYNDROME

* The metabolism and bioactions of progesterone and its metabolites are
fruitful areas for research to define the biological muses of symptoms
referred to as the premenstrual syndrome.

THE BRAIN AND REPRODUCTION

e The nature, specific localization, and mode of operation of the
gonadtrophin-releasing hormone (GnRH) pulse generator must remain a
critically important subject for intensive investigation at the systems,
cellular, and subcellular levels.

* While estradiol can initiate the preovulatory gonadotropin surge in the
absence of changes in GnRH production, what actually happens during
the normal menstrual cycle is not known and should be investigated.

* The quantitative role of neuroendocrine deficits in the causation of
infertility in women must be defined.

* The mechanisms whereby "stress" inhibits the GnRH pulse generator and
consequent ovarian function must be elucidated.

* The mechanisms whereby lactation, severe exercise, and caloric deficits
lead to amenorrhea and infertility must be characterized.

* The mechanisms of action of a variety of modulators of GnRH pulse
generator activity must be elucidated.
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* It is now clear that the control of LH and FSH secretion by the pituitary
gland is not the same. The role of activins and inhibins and other factors
in the control of FSH secretion must be investigated in a physiological
context.

* The mechanisms that cause the inhibition of the GnRH pulse generator
shortly after birth and its reawakening at the time of puberty remain a
complete mystery. The initiation of puberty continues to be a central,
unsolved problem in human biology.

* The functional relationship between the hourly activation of the GnRH
pulse generator and "hot flashes," synchronous events in
postmenopausal women, should be a subject of concerted study with the
aim of discovering the physiological basis of the phenomenon and its
potential alleviation by alternatives to estrogen therapy.

MENOPAUSE

* Long-term, prospective studies to evaluate the effects and side effects of
combinations of estrogen and progestins in the treatment of
postmenopausal women should be conducted.

» Studies are needed to explain why very few postmenopausal women are
treated with estrogen.

* Studies are needed to discover and assess the risks of adding progestin to
estrogen treatment.

ONCOLOGY

Ovarian Cancer

* What are the factors that predispose the development of ovarian cancer?

* What preventive measures can be identified that could be implemented
on a wide scale?

e Is there a cost-effective method for early detection, such as the
development and refinement of sensitive vaginal ultrasound, that would
greatly improve survival?

* Which genetic alterations, if any, play a causative role in neoplastic
transformation merits further investigation.
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* Are there methods, including human minor clonogenic assay, which can
provide useful information and important clues to guide therapists to the
optimal form of chemotherapy for specific patients?

* What new agents or new approaches can be developed to kill the cancer
cell—for example, novel delivery systems or specialized treatment
approaches such as the improved use of intraperitoneal therapy as well
as the immunologic development of new biological response modifiers?

Uterine Neoplasms

* Can transvaginal ultrasonography become a cost-effective tool for early
uterine cancer detection, similar to the project described in the
discussion on ovarian cancer?

* Specialized treatment trials are needed to determine optimal methods for
combining chemotherapy and radiation therapy, as well as chemotherapy
and hormone manipulation, to enhance responses in survival.

* What is the safety and risk of estrogen replacement therapy in those who
have been successfully treated for uterine cancer?

Cervical Cancers

* What is the influence of human immunodeficiency virus (HIV)-related
immunosuppression upon the risk of cervical human papillomavirus
(HPV) infection, cervical dysplasia and cervical neoplasia? This requires
population studies.

* Do HPV infections require therapy and if so, which types are needed to
reduce the frequency of cervical cancer?

* Can a methodology be developed to identify which "premalignant"
cervical neoplastic conditions are at risk for progression?

* What are the optimal intervals for cervical cytologic screening?

* What are the optimal methods of treating various degrees of cervical
intraepithelialaeoplasia, and which are most cost-effective?

* What is the role of HPV in the genesis and progression of cervical
neoplasia?

*  What characteristics (oncogene amplification, for example) can be
identified that will reliably predict aggressive tumor behavior and thus
provide the basis for improved initial treatment strategies?
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* How can the standard therapies of radiation or operation for cervical
cancer be combined with newer modalities of chemotherapy or
immunotherapy to improve survival?

* What new strategies can be developed to improve the therapy of
recurrent cervical cancer, which currently is almost uniformly fatal?

Vulvar Malignancies

* Clinical trials are needed to establish efficacy and safety of new
treatments.

* What is the optimal method of therapy of premalignant lesions of the
vulva, and can one identify which of these lesions actually require
therapy? This should include investigation of rates of progression and
regression, identification of lesions that require therapy, and
determination of optimal screening intervals. Understanding the
molecular biology of premalignant vulvar disease should help in this
area of research.

Breast Cancer

* What is the potential effect of oral contraceptives on pre- and
postmenopausal breast cancer?

* Does prolonged oral contraceptive use or early initiation of use (prior to
age 20) alter the risk of the development of breast cancer?

* Does prolonged estrogen replacement therapy alter the risk of breast
cancer?

* Does the addition of a progestin (protective for endometrial carcinoma)
alter breast cancer risks?

* Can estrogen replacement therapy be safely used in patients who have
been successfully treated for breast cancer to avoid the morbidity of
estrogen deprivation?

* Does tamoxifen therapy for breast cancer alter the risk of endometrial
neoplasia?

* Can groups of high-risk and low-risk women be identified through
metabolic hormonal investigation or through molecular studies such as
those involving proto-oncogenes?
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Trophoblastic Disease

* What are the effects on future fertility of successful chemotherapy of
trophoblastic diseases?

* What are the effects of chemotherapy in the mother on future genetic
abnormalities in the offspring?

* What improved treatment strategies can be developed to help patients
who currently succumb to the disease?

* What are the genetic or other muses that lead to the development of
gestational trophoblastic diseases?

SEXUALLY TRANSMITTED DISEASES

Prevent Sexually Transmitted Diseases by Developing
Clinically Effective and Safe Vaccines

* Basic research on the microbiology, immunology, and pathogenesis of
STDs is essential to the eventual design and development of effective
vaccines against them.

* Development of prototypes of vaccines for use in the prevention of N.
gonorrhoeae, C. trachomatis, HIV, and herpes simplex virus (HSV), is
under way and should be intensified with additional resources.

* The mucosal immune response to organisms that cause STDs is critical
for the development of successful vaccines, which may stimulate both
B- and T-cell limbs of the immune response. Consequently, detailed
mapping and analysis of the epitomes of the proteins associated with
STD organisms in eliciting immune response are necessary.

* The mucosal immune system of the human female genital tract and its
role in the prevention of infection and/or susceptibility to infection
should be studied more intensely.

* The function of the mucosal immune system, specifically antigen-
processing, humoral, and cellular immune responses and the effects of
hormones on these responses, should be studied.
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Develop Cost-Effective Tests for Early Diagnosis of STDs

* Develop simple, inexpensive, rapid STD detection methods that are
accurate in both symptomatic and asymptomatic women. Highest
priority in this area is the development of a test for chlamydial
infections. Development of a similar test for vital STDs, such as HSV,
HPV, and HIV, is also critical.

* Investigate the safety and efficacy of experimental drugs antiviral
against HIV and treatment of opportunistic infections in both pregnant
and nonpregnant women.

* Evaluate the efficacy of treatment regimens for pelvic inflammatory
disease in relation to preservation of normal reproductive function. This
will require a long-term multicenter trial to adequately assess long-term
outcomes.

* Develop improved methods to diagnose pelvic inflammatory disease
(PID) and to identify women at high risk for reproductive sequelae.
Accurate, noninvasive approaches must be developed, particularly to
address the challenges posed by atypical infections. Virulence factors
and immunologic markers should be sought that are predictive of
postinfectious infertility or ectopic pregnancy.

Develop New Therapies Where Needed and New Cost-
Effective Antibiotics That are Easily Administered and
Sufficiently Acceptable to Maximize Compliance

* Develop curative antiviral agents for infections with HPV, HSV, and
HIV. Studies are also needed to better define the effect of existing
palliative therapies on transmission and progression of their infections.

* Evaluate PID treatment regimens for efficacy in preserving normal
reproductive function, as well as for ability to achieve clinical and
microbiological resolution of acute infection. This will require a
multicenter clinical trial, with support for a minimum of 7 to 10 years, to
permit adequate assessment of relevant long-term outcomes. The role of
adjunctive PID therapy using anti-inflammatory or immunomodulating
agents to reduce long-term sequelae should also be examined.

* Conduct further studies to document the safety and efficacy of STD/HIV
regimens during pregnancy.

* Evaluate the safety and efficacy of experimental antiviral drugs against
HIV and treatment of opportunistic infections in both pregnant and
nonpregnant women.
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* Expand community research programs for treatment of HIV, and identify
mechanisms to increase access to care, particularly for low-income
women.

* Develop an understanding of the nature of pathogen-cell interactions,
especially virus attachment and entry, in order to formulate effective
strategies for interruption of transmission. Natural history studies of
HPV infection and the influence of the immune system are critically
important in attempts to prevent the development of cervical cancer.

* Encourage therapeutic studies of STDs that specifically address efficacy
and safety as well as compliance and cost.

* Develop inexpensive, accessible therapeutics that can be used reliably by
women who must frequently manage multiple responsibilities (e.g.,
family, job) despite declining health.

» Evaluate and develop clinical trial recruitment and retention procedures
to facilitate enrollment and follow-up of women (e.g., access to primary
medical care, child care, transportation to clinic sites, as well as other
support services).

* Review clinical trial eligibility criteria in ongoing studies, specifically,
inclusion/exclusion criteria that may be too restrictive and thus prohibit
the participation of women (e.g., definitions of active drug use,
pregnancy, anemia, elevated liver enzymes, etc.).

* Study and develop better barrier/contraceptive methods (e.g., condoms
vs. female-controlled methods) and viricides that are effective, safe, and
acceptable to women; especially needed are methods that can be
controlled by women and that may be used without detection by their
sexual partners.

Clarify the Natural History of Genital Infections

* Describe the full spectrum of HIV-related illnesses and malignancies in
women to fully evaluate current AIDS case definitions and standards of
medical care for women.

» Establish prospective cohorts of women to determine the natural history
and clinical presentation of HIV infection in women. Factors that affect
the progression to AIDS among HIV-infected women should be
identified, and the types of opportunistic infections that occur in women
should be studied more intensively. Clinical, virologic, and immunologic
markers of disease progression should be evaluated to the female-
specific endpoints of disease progression,

* To better understand, prevent, and treat HI infection in women, conduct
studies to address the frequency and factors responsible for transmission
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of HIV to women with specific focus on STDs, stage of disease,
hormonal influence, and age.

Continue studies on the frequency and factors responsible for

transmission of HIV from mother to child, and evaluate the use of
therapy that prevents transmission.
Initiate detailed studies on the impact of STD infections on HIV
transmission and the impact of HIV on STD infections. For example,
detailed studies on HPV infection in HIV-infected women should be
conducted to determine the impact of HIV on HPV in the subsequent
development of cervical cancer.
Define the factors and mechanisms that alter risk of disease progression,
such as HPV infection and its association with premalignant and
malignant lesions of the genital tract. Epidemiologic studies are
necessary to further define the factors required for initiation versus
potentiation of typical cell growth.

Conduct epidemiological and basic studies to better define the risk
factors and biological mechanisms that influence progression of HPV
infection to anogenital neoplasia. Urgently needed are HPV natural
history studies that examine the roles of vital type and immune status.
Examine the mucosal immune system of the human female genital tract,
its relationship to other mucosal immune systems, and its role in the
prevention of STDs and HIV infection. Specifically, antigen-processing,
humoral, and cellular immune responses and the effects of hormones on
the responses should be studied.

Define the chronology and the host and pathogen factors involved in
ascent of lower tract organisms into the endometrium and fallopian
tubes, and subsequent tubal scarring. Development of improved animal
models for PID would greatly facilitate this research.

Determine the clinical and microbiological spectrum, the frequency, and
the natural history of atypical PID. Seroepidemiological studies of
infertile women and women with tubal pregnancies strongly suggest that
atypical or subclinical PID is responsible for a substantial proportion of
these disorders.

Define Behaviors Associated with the Acquisition and Spread
of STDs

Investigate determinants of health care-seeking behavior in women,
including the role of social networks and support systems in facilitating
women's access to services.
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* Develop a specific behavioral research agenda in STD prevention.
Epidemiologic studies are needed to identify the type and prevalence of
behaviors that put individuals at risk for transmission or progression of
an STD.

* Identify behavioral risk factors; this work would be facilitated by a
national survey of sexual behavior.

* Determine population rates for STDs, and conduct natural history studies
for disease progression in specific, well-characterized populations.

* Study the psychosocial needs of HIV-positive women and their family
systems (traditional and nontraditional, including lesbian women) as
they cope with the chronic, crisis-oriented, and usually fatal nature of
HIV disease. Give special attention to adolescent psychosocial needs
with emphasis on suicide prevention and support strategies.

Characterize the Role of STDs in Adverse Pregnancy
Outcomes

» Study factors such as the infecting pathogen, the stage of gestation
during which infection occurs, chronicity of infection, and behavioral
patterns such as drug abuse. Organisms should be specifically examined
for virulence factors and for other markers associated with specific
patterns of fetal or neonatal morbidity.

* Conduct further studies to demonstrate whether drugs such as acyclovir
and zidovudine are safe and effective for use during pregnancy.

* Direct immunologic studies toward the protective immune responses
during breastfeeding to identify the components in breast milk that axe
primarily responsible for inhibition of specific pathogens.

* Similarly, identify the role that breastfeeding plays in the transmission of
certain infections such as HIV.

» Examine such factors as chronicity of infection and stage of gestation
during which infection occurs to identify specific pathogens. Improved
understanding of the immunobiology of pregnancy and the use of both
natural and artificial animal models of STDs in pregnancy are likely to
be important to productive research in this area. In addition, organisms
should be examined for virulence factors or other markers associated
with specific patterns of fetal or neonatal morbidity.
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1
INTRODUCTION

This study addresses a concern, expressed inside and outside the discipline
of obstetrics and gynecology (OB/GYN), that women's health is suffering
because of weakness in the research capabilities of academic departments of
OB/GYN. This concern often focuses on three indicators of weakness:

1. the relatively low level of funds that flow from the National Institutes
of Health (NIH) to departments of OB/GYN;

2. the dearth of departments that possess a sufficient cadre of
investigators to generate a vital research environment; and

3. some special characteristics of the discipline, and of the environment
in which it operates, that are thought to make it particularly difficult
to attract talented individuals into res h careers or to stimulate and
sustain research.

There is also a larger fear that important health problems, some of which
could potentially be solved with an intensified research effort, are not receiving
the research attention they need and deserve. If this were true, it would be reason
for concern since research that might be undertaken in these departments has
great potential for improving the health of women of all ages and for improving
the outcomes of pregnancy. Indeed, this work might have an enormous social
impact on present and future generations. A few examples of large-scale
problems that could be ameliorated by increased OB/GYN research include the
following:

» the percentage of infants born weighing less than 2,000 grams, which
has remained at about 7 percent through the 1980s;

» pregnancy-reduced hypertension that complicates about 2.6 percent of
deliveries and increases the risk of poor outcomes for the mother and
child;
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* ectopic pregnancies that have increased every year since 1970 and have a
fatality rate of 42 per 1,000 cases;

 infertility that affects about 10 percent of married couples who want
children; and

* an epidemic of sexually transmitted diseases, including 4 million cases
annually of chlamydial infection and 24 million people in the United
States infected with human papillomavirus, many types of which axe
associated with cervical carcinomas and severe dysplasia.

Research that provides solutions or partial solutions to some of these
problems has the potential to generate significant reductions in health
expenditures. For example, an Institute of Medicine committee! conservatively
estimated that, based on the costs of care in the early 1980s, a reduction in the
rate of low birthweight from 11.5 percent to 9 percent just in women aged 15 to
39 years who receive public assistance and who have less than 12 years of
education would save $188.2 million in the first year alone. Subsequent heavy
health care, education, and other expenditures are incurred to care for the
frequent long-term morbidity and disability sequelae of low-birthweight babies.

ORIGINS OF THE STUDY

IOM Planning Committee

Questions about the state of research in obstetrics and gynecology (OB/
GYN) departments arise in a troubling context: epidemics of sexually transmitted
diseases and teenage pregnancy, lagging improvement of infant mortality, and the
advent of new reproductive technologies such as in vitro fertilization. This
context demands that serious attention be paid to OB/GYN research capabilities.

In 1988, the Center for Population Research of the National Institute of
Child Health and Human Development asked the Institute of Medicine (IOM) to
convene a committee to assess whether women's reproductive health would be
better served if a stronger research base were developed in OB/GYN departments
and whether IOM might usefully undertake a study to determine how to
strengthen that research base. The planning committee convened by IOM noted
the interdependence of several relevant factors: accomplishing needed research
depends on the availability of human resources and funding, but generating a
cadre of investigators depends on training programs, the quality of
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mentors, the alternatives available to potential researchers, and, perhaps most
importantly, the funding available to support research careers.

The planning committee examined the problems of a career in academic
research, which include the impact of debt accumulated during medical school
and specialty training, the financial cost of choosing an academic life, and the
difficulties OB/GYN departments experience in finding protected time to allow
the transition to independent investigator status. It also found that clinical
investigators in OB/GYN must compete for funds with full-time investigators in
basic science departments, as well as with clinical investigators in other medical
departments. On the topic of funding, the planning committee surmised that the
"relatively sparse" support OB/GYN receives from NIH might stem from the lack
of an institute devoted to OB/GYN research, as well as from the ethical issues
raised by some reproductive research.

Finally, the planning committee decided that an important research agenda in
OB/GYN exists that is not receiving sufficient attention, and that academic
departments of OB/GYN are the appropriate locus of this research. In the current
funding climate, however, and with only the existing cadre of OB/GYN
investigators, this research agenda is unlikely to receive the attention it deserves.
Moreover, the planning committee found strong and widespread disquiet about
the state of OB/GYN research, sufficient to conclude that further investigation of
the causes and possible ways to improve the situation was justified. Thus, it
recommended a full study by IOM.?

THE CHARGE TO THE COMMITTEE

The Committee on Research Capabilities of Academic Departments of OB/
GYN was charged with studying the perceived weakness in research and the
related shortage of investigators who can build on the successes of the past and
contribute to the reproductive sciences in the future. In particular, the committee
was asked to determine whether there is an actual as well as a perceived
weakness and if so, to identify its causes and potential remedies. To respond to
the first part of the charge—determining whether a weakness exists—the
committee was also asked to judge whether there was an important research
agenda, suited to the unique capabilities of departments specializing in OB/GYN,
that currently was not being undertaken. If there was such an agenda, the
committee was to describe it. This research agenda would then serve two
purposes: (1) to demonstrate that there are promising areas of research whose
pursuit is likely to have a beneficial impact on the health of
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women and their children and (2) to provide decision makers with guidance for
setting priorities for research investments. If the committee found cause for
concern about research conducted in departments of OB/GYN, it was to examine
factors that could affect the state of research conducted by obstetrician/
gynecologists, including

* the role of NIH and other funding sources in supporting academic
departments of OB/GYN, facilitating research in those departments, and
developing high-caliber research personnel;

* the career paths of OB/GYN physician investigators; and

* the roles of major actors in academic health centers.

This examination was expected to reveal barriers to improvements in
research and to result in recommendations by the committee of ways to enhance
the research capabilities of departments of OB/GYN.

THE COMMITTEE'S INTERPRETATION OF ITS CHARGE

The broadest interpretation of this charge would encompass not only the
many areas of research likely to promote women's reproductive health but also
those areas relevant to related conditions—for example, postmenopausal
neoplasia, which is possibly related to estrogen deprivation—regardless of the
academic department in which such work is conducted. At the other extreme, the
committee could confine its examination to research performed by physicians
certified in the specialty of OB/GYN and conducted in academic departments of
OB/GYN. The committee took a middle position, based on the notion that
departments of OB/GYN represent the primary locus of research intended to
improve women's reproductive health and ameliorate the impact of the many
diseases and conditions that affect reproductive organs and that are related to
different stages of a woman's reproductive life cycle. Investigators in many
academic departments outside of OB/GYN are involved in work that pertains to
these topics, but attempting to encompass those investigators and their work in
the scope of this study would require careful definition of the research areas to be
included, lacking generally accepted, clear-cut boundaries of responsibility, the
results of this effort would generate controversy among specialties without
clarifying their roles in specific research areas in which overlap appropriately
occurs. Many research topics could reasonably be undertaken in departments of
OB/GYN or in other departments, but factors such as the greater availability
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of particular expertise or of a particular patient population often decree that one
department is preferable to another. In this report, "OB/GYN research"
means research most advantageously conducted in academic departments of
OB/GYN. At the heart of this activity are investigators trained in the specialty of
OB/GYN, who often collaborate with investigators from other disciplines and
with nonphysician investigators, who bring essential knowledge and techniques to
bear on questions that belong in OB/GYN departments.
The committee viewed its charge as encompassing three major tasks:

1. developing indicators of the research strengths of academic
departments of OB/GYN to assess whether a problem exists
(Chapter 2);

2. examining the causes of problems or the barriers to improvement and
identifying possible solutions (Chapters 3, 4, and 5); and

3. developing a research agenda for OB/GYN that would both
contribute to the resolution of the question of whether a problem in
OB/GYN research exists and provide priorities for future research
(Chapter 6).

OB/GYN research confronts some difficulties that spring from the particular
characteristics of the specialty (such as its surgical and procedural orientation)
and its environment. But many of the difficulties are similar or identical to those
confronted by any medical discipline that endeavors to generate or sustain a
serious clinical research effort. Thus, although the committee did not set out to
solve the broader problems of clinical research, its deliberations were illuminated
by information about the experience of clinical research in general, and to some
extent its analyses and recommendations apply also to other disciplines. In
making its recommendations, the committee has tried to take an approach that
will help departments of OB/GYN nourish a strong research environment for the
future, recognizing that the development of the necessary infrastructure and
personnel requires a long-term commitment and cannot be rapidly achieved.

LIMITS ON THE SCOPE OF THE STUDY

Many factors impinge on the ability of a discipline such as OB/GYN to
develop a research base, including private and federal arrangements for payment
for health care, structural issues in the provision of health care, factors relating to
the funding of medical schools and their constituent departments, and the content
of undergraduate and graduate medical education. The committee
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concluded that consideration of such broad factors was far beyond the task with
which it had been charged. Similarly, the committee as constituted was not suited
to examine structural change at NIH, such as the establishment of a women's
center or institute, which would have repercussions beyond the scope of this
study. In 1990, NIH instituted the Office of Research on Women's Health, with
responsibility for monitoring progress in research on topics pertaining to the
health of women. With NIH policies and structure relating to women's issues in a
state of flux, recommendations for major structural change would be ill-timed.
And because of a lack of adequate evaluations of past and present programs for
the training of investigators, the committee was unable to answer important
questions on this topic (such as how best to combine clinical skills and basic
science training to ensure the maintenance and currency of both areas, or how to
prepare investigators to take their place in a modern research environment).

The committee also recognized that a policy study in one area of biomedical
research must be conducted with full awareness of the current climate of funding
for biomedical research overall, since increased funding for one area may occur
at the expense of other areas. However, although the committee's research agenda
for OB/GYN stresses the importance of the recommended research advances to
solutions of social and health problems and to the health care system, the
committee was not in a position to evaluate the potential contributions of one
research area compared with another. It therefore determined that such an
evaluation was beyond the scope of this study.

There is widespread agreement that current policy, which in effect prohibits
the use of federal funds for research on human embryos and fetal tissue, has
inhibited advances in OB/GYN research. This has occurred because the major
source of investigator-initiated research funding—NIH—is barred from
supporting some specific areas of research that would be likely to contribute to
the understanding and treatment of infertility, pregnancy loss, developmental
disorders, and advances in contraception. To the extent that the policy represents a
barrier to progress in OB/GYN research, it is pertinent to this study. For
example, funding problems in these research areas are likely to discourage
individuals who would otherwise have embarked on a research career in the
reproductive sciences. This committee was not constituted, however, for an
examination of the complex ethical and social issues related to embryo research,
and the topic was therefore determined by the committee to be beyond its brief,
apart from noting the negative effect of the policy on OB/GYN research. The
significant societal benefits that would result from a resolution of the divisive
issues that surround questions of embryo research and use of fetal tissue are laid

out in three other Institute of Medicine (IOM) publications.? ,* ,3
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CONDUCT OF THE STUDY

During the course of the study, the committee held four meetings to address
the questions posed in its charge. To facilitate its work and make good use of the
range of expertise on the committee, the group established two task forces: the
Task Force on NIH and the Task Force on the Research Agenda.

To learn about the concerns of the OB/GYN academic research community,
the committee sent a letter to the chair of each academic OB/GYN department in
the United States and Canada. The chairs were invited to indicate their priority
items for an OB/GYN research agenda, to describe difficulties they confront in
attempts to develop research activities, and to comment on any other factors they
wanted to bring to the attention of the committee. Replies were received from 50
individuals, some of whom responded as representatives of the leading OB/GYN
professional societies.

The committee also commissioned background papers to provide analyses
of topics of particular interest, two of which are published as appendixes to this
report. To add breadth to the material available to the committee, IOM staff
undertook a wide range of interviews with individuals in academic departments,
funding agencies, and elsewhere. NIH was a major source of data, providing
extensive information on applications and awards for research and training
support. In addition, interviews with NIH staff contributed to the committee's
understanding of structural issues at NIH.

In pursuing these approaches, the committee found that they illuminated not
only specific aspects of research in OB/GYN departments but also general
concerns about clinical investigation. Such concerns form an integral part of the
background of the study and are discussed in the section below.

GENERAL CONCERNS ABOUT CLINICAL INVESTIGATION

Several commentators have expressed concern about diminishing interest
and participation of physicians in biomedical research.® ,” .} Over a decade ago,
one such report opened by saying, "Clear evidence now at hand demonstrates that
there has been and continues to be a marked decline in the number of medical
students and postdoctoral physician trainees intent upon pursuing careers in
investigative medicine."” This dismay evolved from the joint perception that
clinical research is important and that support for such research (and the human
resources to conduct it) may not in the future be sufficient, due to problems in
recruitment, training, retention, and support of clinical investigators.
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Clinical research continues to be important, especially at a time when
molecular biology is making impressive advances in understanding biological
processes, precisely because clinical research provides the critical link between
the new biology and patient care.'®,!' Indeed, interdependence of all stages, from
untargeted basic research through preclinical to clinical research and the
development of medical technologies, makes each part of the process vitally
important.'?

Because the National Institutes of Health (NIH) is a major source of funds
for investigation and training, and because it is the principal source of relevant
data, discussion has often focused on the NIH role in support of clinical
investigation and how physicians fare in the grant process at NIH." In 1989,
approximately 6.9 percent of the total NIH budget went to clinical trials, up from
5.5 percent in 1981. (These data do not include all clinical research, which can be
more broadly defined to include, for example, studies using tissue from human
subjects.) This amounted to $487 million in 1989, of which an estimated 14
percent of the total was spent in the NIH intramural program.'> Much of the
growth was experienced by the National Institute of Allergy and Infectious
Diseases, whose spending on clinical trials rose from $8 million m 1981 to
almost $102 million in 1989. Most of this growth occurred after 1985, indicating
the large impact of AIDS. Spending on clinical investigation by the National
Institute of Child Health and Human Development (NICHD), the principal
supporter of OB/GYN research, also grew rapidly—almost fivefold between 1981
and 1989—but started from a low level; by 1989, NICHD was spending $31
million on clinical trials.'*

Some but not all studies corroborate the prevailing sense that clinical
research grants are less likely than basic research to be funded.'> For instance, a
study found comparable award rates for clinical and basic science applications
for research project grants submitted between 1980 and 1989.'6 It is suggested
that investigators are deterred from submitting clinical research applications by
their belief that funding is unlikely. Data illustrate a growing discrepancy
between the volume of research activity of M.D. and M.D./Ph.D. investigators
compared with Ph.D. investigators as measured by RO1 applications (an

*Problems in attracting, training, and retaining clinical investigators should be
distinguished from problems in getting clinical research studies funded, although the two
are related. An appreciation of both the lengthy training and low probability of funding can
deter those who consider embarking on clinical investigation.
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imperfect surrogate measure since clinical trials are often funded by other NIH
mechanisms).” For instance:

* Between 1979 and 1989, the number of RO1 applications from M.D.s
and M.D./Ph.D.s increased by 1.5 percent, compared with an increase of
16.3 percent in applications by Ph.D.s.!”

* The proportion of new rant applications from M.D.s dropped from 27.6
percent of total RO1 applications in 1979 to 25.9 percent in 1989.'% The
supply of clinical investigators is also determined in part by the
availability of training opportunities and by the ability of the
investigator to gain support for subsequent research. The following data
indicate relevant trends:

* The number of physicians in research training programs sponsored by
NIH decreased between 1969 and 1980. Despite growth in the 1980s the
number of physicians NIH is able to support either partially or fully is
still below the level of the late 1960s and early 1970s.'° ;2 However,
many trainees of the early period did not opt for investigative careers.
Because of changes in the programs, such as the introduction of a
payback requirement for trainees who do not subsequently engage in
research, the retention in research may be higher today.

* Ph.D.s supported by NIH fellowship programs or NIH training grants are
more likely than M.D.s to apply for research awards. According to a
1986 study, 62 percent of former NIH Ph.D. fellows applied for NIH or
ADAMHA (Alcohol, Drug Abuse, and Mental Health Administration)
research grants, compared with 43 percent of M.D.s. For former NIH
Ph.D. trainees the figure was 52 percent, compared with 17 percent for
M.D. trainees.?!

* However, for the physicians who entered the competition for NIH funds
the picture was relatively encouraging—at least compared with Ph.D.
scientists. The success rate for research project grants submitted to NIH
by M.D.s and M.D./Ph.D.s was slightly higher than the success rate for
Ph.D.s in each year

* Equating physician investigators with clinical research and Ph.D. investigators with
basic research can be misleading. Some physician investigators conduct basic research,
and some Ph.D. investigators are involved in clinical research. In the 1980s, Ph.D.s
comprised roughly half the applicants for NIH research project awards that included
human subjects [Judith L. Vaitukaitis, "The Future of Clinical Research," Clinical
Research 1991; 39(2): 145-156].
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between 1980 and 1989." Although the success rate for both groups
declined over the decade, the decline for M.D.s and M.D./Ph.D.s was
only 5 percent, compared with 6.7 percent for Ph.D.s.?

Other data, however, indicate a decreasing, or at best flat, interest in research
on behalf of physicians:

* After rising from 11,929 in 1970 to 18,535 in 1983, the number of
physicians reporting research activity fell to 16,941 in 1989; this
represents a decline in the proportion of the U.S. physician population
who report that they are engaged in research of from 3.6 percent to 2.8
percent.?? 24

* Despite possible flaws in data, a 1990 IOM committee concluded that
there has been no growth in the number of physicians participating in
research in recent years.”> Many factors are proposed as accounting for
the diminished interest of physicians in clinical investigation:

* the length of training and uncertainties about how best to tram a
successful clinical investigator;

* the level of debt with which physicians graduate from medical school;

» aperceived decrease in the funding of investigation of clinical problems;

» perceived instability in funding, which makes a career in research seem
an uncertain undertaking;

* the lure of more highly paid clinical practice;

* pressures on academic departments to produce clinical practice
revenues;

* the inability of academic departments to nurture clinical investigators;

* multiple demands on academic health center resources, which make it
difficult to obtain the funds needed to protect the time of clinical
investigators; and

* Moreover, although Ph.D.s average slightly better priority scores than M.D.s on
competing and renewal RO1s, the mean score differences usually have been only 8 points
or less on scores that range between approximately 200 and 280 (National Institutes of
Health, "DRG Peer Review Trends: Workload and Actions of DRG Study Sections,
1979-1989," NIH Division of Research Grants, Bethesda, Md., p. 71.)
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* the reluctance of third-party payers to pay the costs of care for patients
participating in clinical research protocols.

Many of these factors have become more acute in recent years. The training
of today's clinical investigator has of necessity become intense and extended, as
vividly described below:

Without substantial postgraduate training in the biological sciences, the
modern physician cannot readily enter the arena of sophisticated and competitive
biological research. Since the clinical training of a physician is so intense,
developing the skills that are necessary for an investigational career in
biomedical research has also become very difficult. A fear of the laboratory
often arises in young physicians who are long removed from working in a
research laboratory or who have never been exposed to such work. Threatened
with the loss of highly polished clinical skills and the prospect of isolation from
the familiar clinical environment, these physicians are reluctant to enter
laboratory research. Subspecialty fellowship training ought to provide an
opportunity for research, but unfortunately the laboratory experience in most
fellowships tends to be narrow, is usually focused on a single technique, and
does not offer the broad-based kind of training in biomedical research that is
necessary to encourage physicians to pursue a research career. Those who are
willing to obtain in-depth training in the biomedical sciences must therefore turn
to basic science departments. This in itself poses a threat and acts as a deterrent
to most physicians considering a career in investigation.?

In the face of such obstacles, it is surprising that a large and increasing
proportion of medical school seniors have indicated that their first choice of
career would be as full-time academic faculty, teaching and conducting clinical
research. The proportion indicating such interest has risen from 21.5 percent of
respondents in 1981 to 28.8 percent in 1990.27 ;28 Unless attitudes to research and
to financial rewards are changing, these data suggest that many of the deterrents
to an investigative career take hold at a later stage. Perhaps the full impact of
repaying educational debt does not come until after medical school is completed.
Or perhaps a physician does not face the opportunity cost of an academic research
career until confronted with the reality of supporting a family.
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In addition to the years of clinical training, most physicians will require
additional years of research training and education in basic science to enable them
to compete for funds with Ph.D. Investigators.

It is imperative that the serious physician/scientist receive training in depth m a
scientific discipline relevant to medicine. It is both inaccurate and arrogant to
assume that the intensive professional training of a physician prepares him or
her to compete in modern science with a scientist who has undertaken the
rigorous discipline of a Ph.D. degree.”

Programs that have been established to prepare physician/scientists include
the Physician-Investigator Fellowship Training Program in the Department of
Medicine at the University of Pittsburgh School of Medicine and many similar
programs; the Reproductive Scientist Development Program supported by NIH
and private funds; federal and nonfederal M.D./Ph.D. programs; and NIH
intramural positions and extramural training awards—particularly the Physician
Scientist Award. However, there is no consensus on the best model for training
physician/scientists, either in terms of preparing them to become competitive or
in terms of efficiency—that is, maximizing the proportion of trainees who go on
to productive careers in investigation. James Wyngaarden, former director of
NIH, has acknowledged the problem in relation to NIH-sponsored training
programs, which have variable success rates.>°

Even after completing the formal training period, the potential investigator
still needs support. To develop from research trainee to independent investigator
requires time "protected" from the demands of teaching or clinical obligations.
The academic department must in effect invest in the young investigator to ensure
sufficient protected time. In a survey of young physician investigators, however,
clinical and administrative activities were second only to lack of funding as
factors that interfere with the performance of research, and lack of institutional
support was felt to be a greater problem than the distraction of teaching duties.?!
The importance of this support in allowing the investigator time to mature is
revealed by NIH grant data: in the 1980s, the success rate for first-time applicants
was relatively stable at just under 30 percent, but with repeated applications, 50
percent of applicants won awards.>> A department chair can thus expect that
protecting the time of two new investigators to allow them to submit repeated
applications will bring in, on average, one award.

Funding this protected time is increasingly difficult, however. Medical
schools have become more dependent on service income, which in 1988—-1989
repented 43 percent of revenues, compared with 12 percent in 1970-1971.3 But
without sufficient protected time, the investigator finds it difficult to write
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grant applications and pursue serious investigation, a situation that can discourage
even those physicians who have completed research training and started on the
road of investigation. As current NIH director Bernadine Healy has noted:

Teaching, research and practice are in aggregate the triple mission of the
medical school, but the demands on the individual to be all three, the "triple
threat,” must be questioned. As science grows more complex and practice more
demanding, the individuals should be allowed to choose which of the three
missions to uphold and should be appropriately secured and rewarded for doing
that one mission well.3*

BELIEFS ABOUT RESEARCH AND ACADEMIC
DEPARTMENTS OF OB/GYN

Departments of OB/GYN share many of the problems in generating research
that confront most clinical departments, but there is also a sense that many of
these problems are more acute in OB/GYN than in other specialties and that
certain barriers unique to OB/GYN research compound these problems. Letters to
the committee from chairs of OB/GYN departments reveal that they feel that they
operate in an environment that is particularly discouraging to research. For
example, several chairs felt that OB/GYN faculty must contribute relatively large
amounts of time to clinical work to generate the income needed to sustain
department and faculty salaries. This load is believed to be especially heavy in
OB/GYN for several reasons:

* the need to generate sufficient service income to cover the high salaries
needed to attract to academia individuals whose earning potential in
practice is large;

* the high uncompensated care load borne by obstetrics; and

* high malpractice premiums.

When the earning capacity of each faculty member is important, these
factors hinder the ability of a department to develop young investigators and to
support mature investigators between grants or during fallow periods, when
writing grant applications takes priority.

Departmental chairs also mentioned some special problems faced by OB/
GYN in competing for NIH funds. Without an NIH institute whose primary
mission is the furtherance of OB/GYN research, OB/GYN lacks an institutional
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focus at NIH. And within NICHD, the prime funder for OB/GYN research, there
are few individuals who are specialists in the discipline. This fosters a feeling
that OB/GYN research lacks supporters at NIH and, until recent months, in the
Congress, too—the latter being a very significant body in determining NIH
priorities. In addition, many believe that NIH study sections (which review grant
applications) are not only biased against clinical research in general, but lack
sufficient OB/GYN representation. OB/GYN representatives are also care on the
councils that advise the various institutes.

In short, there is a feeling that it is particularly difficult to generate interestin a
career in OB/GYN research and that individuals who desire such a career
confront special problems. Few role models are available to stimulate interest in
research; only a small number of the nation's academic departments of OB/GYN
have the critical mass of researchers needed to engender a lively research ethos.
The prolonged, clinically focused residency and subspecialty training periods are
thought to deter the would-be investigator and impede the acquisition of scientific
knowledge and research skills. Finally, the lack of federal funding for fetal
research is thought to both curtail OB/GYN research activities and act as a
deterrent to the pursuit of investigative careers in this area. This report will assess
the reality of some of these perceptions, which are listed here to indicate the
prevailing thoughts and perceptions that lie behind this study.
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2
IS THERE A PROBLEM?

The previous chapter noted perceived difficulties in supporting research and
in training research personnel in obstetrics and gynecology (OB/GYN). This
chapter moves from perception to more solid ground by examining objective
indicators to establish whether a problem exists. There are three ways to answer
the question. The first measure is the level of external support for research and
research training in academic departments of OB/GYN, primarily from the
National Institutes of Health (NIH) but also from the private sector. The second
involves the structural characteristics of departments of OB/GYN, specifically,
whether OB/GYN departments differ from other clinical departments in ways
that might indicate that problems exist or that might constitute a cause for alarm.
The final measure is a research agenda for OB/GYN, the size and depth of which
indicate unmet needs for research and promising avenues of investigation with
great potential for repaying increased investment in OB/GYN research.

SUPPORT OF RESEARCH AND TRAINING IN DEPARTMENTS
OF OB/GYN

Sources of funding for research in departments of OB/GYN include the
federal government, foundations, the academic institutions within which the
departments exist, the departments themselves, and industry. The Institute of
Medicine (IOM) was fortunate in that the American College of Obstetricians and
Gynecologists (ACOG) and the Association of Professors of Gynecology and
Obstetrics (APGO) include questions in their joint survey of academic manpower
that enabled the committee to gain an understanding of the overall level of
research support in departments of OB/GYN and the relative contribution of each
of the above sectors. Responses from all 136 approved U.S. medical schools
indicated a total of $142.2 million in research funds from all sources m 1990. The
principal source of research support was the federal government ($77.5 million,
or 54.5 percent), followed by institutional support ($26.4 million, or 18.6
percent), industry ($19.3 million, or 13.5 percent), and foundations and other
sources ($19.1 million, or 13.4 percent).! No data axe
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available to indicate either past levels of support or changes in distribution, but
some OB/GYN department chairs feel that the pharmaceutical industry has
become a more significant source.> There are also indications that private
foundation support, which played an important role in stimulating research in
departments of OB/GYN in the past, has diminished in recent years.

The Role of Foundations

According to an inventory of private agencies that contribute to population
research,” a small number of foundations—the Ford, Rockefeller, and Andrew
W. Mellon foundations—have for years dominated the private funding scene. The
Hewlett Foundation, created in 1966, entered the inventory in 1985. The
Population Council, which is included in the inventory, is itself a research
organization that solicits funds to support its work. However, it also supports
investigators—mainly overseas—who collaborate with the council in fertility and
contraception work.™

Between 1976 and 1985, several trends in foundation support were notable.
Reproductive processes and contraceptive development both lost ground, losing
34 percent and 6 percent in funds, respectively. There was also a large shift of
funds to the social and behavioral sciences (a gain of 224 percent) and smaller
but nevertheless substantial gains for contraceptive evaluation (184 percent) and
population research centers (98 percent).> These trends suggest that OB/GYN
departments may have been losers, since the largest gains appear in areas in

*The term population research is not synonymous with the research activities
appropriate to departments of OB/GYN. In the following discussion it is defined as
"studies of the nature, determinants, and consequences of population characteristics and
dynamics and the development of basic data and methods for such population analysis.
Physical, biological, psychological, cultural, social, economic, geographic, historical and
political factors may all be included in population studies" (U.S. Department of Health and
Human Services, National Institutes of Health, Public Health Service, Inventory and
Analysis of Federal Population Research, Fiscal Year 1988, Washington, D.C., 1990).
Many population research projects are conducted in departments other than OB/GYN.
Moreover, OB/GYN departments receive research support from foundations that are not
included in the inventory. Nevertheless, this inventory is the best available indicator of
trends in foundation support for the areas of science undertaken by departments of OB/
GYN.

** The Population Council was a major grant-giving organization in the 1950s and early
1960s. There tier it became mainly a research organization funded by foundations, NIH,
and other government agencies in the same way that other research organizations and
universities are funded.
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which other departments have a major stake. The area most specific to OB/GYN
—that is, reproductive processes—experienced the greatest loss.

Private foundations have also made significant contributions to the training,
development, and support of OB/GYN academic manpower. The principal
foundations involved have been the Mary R. Markle Foundation; the Josiah
Macy, Jr. Foundation; the Rockefeller, Ford, and Mellon foundations; and, more
recently, foundations formed by OB/GYN professional groups. The history of the
contributions of these organizations is detailed in Appendix A. The foundations
played an important role in stimulating the research careers and bringing to
prominence many of today's leaders in academic OB/GYN. It is particularly
useful to note the contributions of the Macy and Mellon foundations, which
provide good examples of the impact of foundation giving and of the factors that
may cause a change in the programs these foundations support.

The program of the Josiah Macy, Jr. Foundation focused specifically on the
furtherance of reproductive biology through faculty development, conferences
and seminars, and support of research time for medical students. In the 1950s and
1960s, funds flowed into selected medical schools and to individuals in residency
programs. There were also funds for interdisciplinary research. The program
supported faculty fellows and postdoctoral fellows, many of whom later became
distinguished contributors to their discipline. When the program ended in 1966,
about 50 people had received training support; by 1979, 15 of the 50 were
department chairs. Also of importance were the Macy-sponsored conferences, at
which new directions for reproductive science were presented, discussed, and
refined. It is estimated that between 1955-1970 the Macy Foundation allocated
$6.* million to the development of academic OB/GYN research.4 Its heavy
involvement in OB/GYN came to an end with a change in leadership within the
foundation.’

Another foundation that formerly made important contributions but that has
today diminished its involvement is the Andrew W. Mellon Foundation.
Beginning in 1977, the foundation attacked the problem of world population
growth through research aimed at contraceptive development. It helped support
talented investigators entering the reproductive sciences and brought a number of
young molecular biologists into the field. Major grants were awarded to 17
reproductive biology centers, supporting the development of more than 200
young M.D. and Ph.D. investigators and untenured faculty. A 1986 review of the
program noted that Mellon funds were particularly valued by departments
because of their flexibility—the money could be used to support individuals at
crucial early phases of their careers, to bring into the centers people of various
backgrounds to create multidisciplinary research teams, or to undertake areas of
contraceptive investigation that NIH could not fund.® These young investigators
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were starting to make important contributions to the field when the decision was
made in 1989 to wind down the program. It is currently funded at $1 million per
year, down from the former level of $2.5 million.

In 1980, the Mellon Foundation also started providing reproductive research
project grants, often to institutions with Mellon reproductive biology center
grants. Roughly $1.2 million per year was allocated to these grants, which were
discontinued in 1989. It is estimated that between 1977 and 1988 the Mellon
Foundation contributed a total of $27.5 million to reproductive biology, including
support of young investigators.” Reasons for the reduction in Mellon support of
the field of reproductive research are complex, but interviews with foundation
staff indicate that contributing factors include a sense that few of the investigators
who were supported have continued working in areas related to contraceptive
development and that the project money was an add-on to NIH funds for work
similar to NIH-supported research. In general, the foundation concluded that its
greater strength lay in the humanities rather than in the biomedical field, a view
reinforced by new leadership at the foundation. Moreover, discussions between
scientists and foundation staff did not yield a focus that closely matched the
foundation's goals, so it decided to transfer funds to applied research and other
areas in the population research field.?

Islands of strength in OB/GYN research and leadership exist today in part
because of the efforts of these foundations. They invested in OB/GYN research
and the development of research personnel, and the flexibility of that money was
particularly valuable as an adjunct to more regulated government support. The
withdraw of the support that was so important in developing OB/GYN research
leaders has generated fears that, as the generation of leaders whose development
was assisted by the foundation programs approaches retirement, a vacuum in
research leadership will become apparent. Whether it was within the power of
those in OB/GYN to persuade the foundations to maintain their investment in
reproductive sciences is uncertain. To some extent foundation policies are driven
by external events, and to some extent by factors internal to the foundations such
as a change in leadership. Moreover, foundations choose priority areas in many
different ways: through internal priorities, personal contacts, and advisory
committees.” Some foundations seek underfunded areas in which their support
can make a difference, which may today represent an opportunity for OB/GYN.

In addition to awards specifically for reproductive sciences or to support
individuals trained in OB/GYN, which have suffered a major decline in number
and in level of funding, foundations today offer awards for which eligibility is
less constrained and for which young OB/GYN investigators may be eligible. For
example, the Searle Scholars Program awards three-year grants of $180,000

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/1970.html

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book, not from the original
typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be retained,

and some typographic errors may have been accidentally inserted. Please use the print version of this publication as the authoritative version for attribution.

N Departments

IS THERE A PROBLEM? 55

to individuals in the first or second year of their first appointments as assistant
professors. The idea is to identify promising investigators at an early and crucial
stage in their careers. Since its inception in 1980, the program has made 191
awards—mainly to basic science investigators, according to the program
director, who notes that the selection committee seeks evidence of a departmental
commitment to the candidate. This, he believes, is more often found for basic
than for clinical scientists. Other foundations that give substantial awards to
young biomedical investigators in many fields include the Lucille P. Markey
Charitable Trust, which supports 16 individuals per year, and the David and
Lucille Packard Foundation and the Pew Charitable Trusts, each of which
supports 20 individuals per year.!”

Other Private-Sector Training Support

Today, much private-sector support of OB/GYN training comes from
industry, although OB/GYN professional associations and their foundations also
contribute. ACOG has identified a total of 14 awards currently being made by the
private sector, including some substantial fellowships:

* The James Kennedy Fellowship Award of the American Association of
Obstetricians and Gynecologists Foundation (the funding arm of the
American Gynecological and Obstetrical Society) provides $40,000 per
year for two years for fellows and requires a $15,000-per-year
institutional commitment. This postdoctoral award targets individuals
who need research training to move toward an investigative career. The
program began in 1984 and had awarded a total of 17 fellowships by
July 1990. Thirteen of these fellows attended a retreat in June 1990 at
which an impressive summation of their research activities was
presented.!!

* The Berlex Foundation offers one or two scholarships per year with a
stipend of $50,000 plus $10,000 for laboratory support for an individual
who already has a record of independent research.

* ACOG has joined with Ortho Pharmaceutical Corporation to provide two
$30,000 fellowships annually, to be awarded to an ACOG fellow or
junior fellow identified as progressing toward academic OB/GYN. The
award is meant to allow the recipient to undertake an investigative
project and basic research training.

* There are in addition a number of smaller professional association/
industry grants that provide start-up funds for research projects, as well
as some monies for training support.'?

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/1970.html

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book, not from the original
typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be retained,

and some typographic errors may have been accidentally inserted. Please use the print version of this publication as the authoritative version for attribution.

N Departments

IS THERE A PROBLEM? 56

It is estimated that approximately six to eight physician/scientists are being
trained annually in these major programs supported by the private sector. '3

Many of these programs have their roots in assessments from inside the
discipline that academic research needs enhancement and that a vitalized research
effort would upgrade the status of OB/GYN.!* The initiatives have resulted in a
small but significant body of awards to further the development of investigators.
The future magnitude of professional and industry support of OB/GYN research
training will depend on a continuing sense in the discipline that an enhanced
research capability would benefit it generally, both in terms of the status of
academic OB/GYN and in the quality of clinical practice.

Voluntary Health Agencies

Voluntary health agencies—often founded by the friends and families of
individuals with a particular disease—sometimes use their funds for disease-
related research and training. They can make important contributions to the
careers of scientists by supporting fellowships, initial research, and other career
development awards. Voluntary health agencies do not, however, usually make
long-term commitments to research.'> OB/GYN departments are well positioned
to tap into the resources available from these agencies since OB/GYN interests
overlap to some extent with the interests of three of the largest—the American
Cancer Society, the March of Dimes-Birth Defects Foundation, and the National
Easter Seal Society. Data on the level of OB/GYN funding by such voluntary
health agencies are not available; however, each of the three agencies mentioned
above was included in lists of sources of support received by the committee from
chairs of departments of OB/GYN.

FINDINGS: The committee found cause for alarm in the diminution
of foundation support for the development of OB/GYN research personnel
and for OB/GYN research. Foundations played a vital role in preparing many
of the current leaders of the field, and without this support there may not be
enough well-prepared individuals to step into leadership positions when the
current generation reaches retirement age. Today only approximately 11 young
investigators each year benefit from major private-sector training awards,
including those supported by the joint public/private Reproductive Scientist
Development Program but excluding those who are awarded other NIH training
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support. Increasing the number of available awards by at least another six would
return significant benefits to OB/GYN research.

RECOMMENDATIONS: OB/GYN leaders should take the initiative in
demonstrating to foundation and voluntary health agency trustees and other
representatives, to leaders of professional associations, and to relevant
foundations of industrial corporations, ways in which expanded support of
training for OB/GYN investigators would be a worthwhile investment. The
purpose of such investments would be to ensure that sufficient research personnel
are available to allow OB/GYN to fulfill its promise of improving women's
health, contraception, and pregnancy outcomes. The committee encourages
foundations to develop programs for OB/GYN, such as the former Josiah Macy,
Jr. Foundation program, the current Searle Scholars Program, or other foundation
efforts that can be regarded as models with characteristics that may be worth
emulating.

OB/GYN leaders should seek additional research support from the
types of organizations mentioned above. The promise of the research, together
with a willingness to adapt research programs to correspond to foundation
priorities, will provide powerful arguments that have a chance of salvaging some
lost foundation support. By the same token, decision makers in foundations
that are concerned with the development of scientific personnel—or with
population problems, women's health, cancer, pregnancy outcomes, and
other topics that OB/GYN is well positioned to address—should be aware of
the role that their support of training and research could play at this crucial
time in the development of OB/GYN research.

The committee also recommends that the American College of
Obstetricians and Gynecologists and the Association of Professors of
Gynecology and Obstetrics continue to include in their manpower survey
questions on sources of research support received by departments of OB/
GYN. This information will for the first time allow tracking of the level of
research activity in departments of OB/GYN.

Federal Support

A 1980 report on the status of academic obstetrics noted that "federal
funding of research in academic departments of obstetrics and gynecology in the
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United States has never been substantial, and the situation is not different
today."'® That sentiment might be echoed in 1992.

The discussion below focuses on NIH support of departments of OB/GYN.
* Other federal agencies also contribute, but their support is difficult to identify
and is not thought to be sizable.!” A survey of departments of OB/GYN in 1990
revealed a total of $77.5 million in federal research funds.'® NIH data indicate
that, of this amount, $45.7 million (59 percent) came from NIH, and there are
reasons to believe that the NIH contribution exceeds 59 percent. (For example,
the figure omits awards that flow to academic departments but that are awarded to
other entities, such as hospitals.) Staff at federal agencies outside of NIH agree
that their funding of research in departments of OB/GYN is limited. In 1989, the
Alcohol, Drug Abuse, and Mental Health Administration (ADAMHA) provided
$1.6 million in research funds.

Trends in NIH Support of Departments of OB/GYN NIH funds flowing
to departments of OB/GYN increased from $6.9 million in 1968 to $16.1 million
m 1978 and to $45.7 million in 1990 (this latter figure represents a slight decline
from the $46.5 million awarded in 1989). In constant dollars, however, the
increase over the 1968—1989 period was 74 percent; it was 43 percent between
1978 and 1989 (Figure 2-1). Since the average amount of money per award
increased over time, the number of awards has not grown at the same rate as
dollar support. Thus between 1980 and 1989, the dollars going to departments of
OB/GYN more than doubled, while the number of awards increased by less than 5
percent, more closely reflecting the real-dollar increase.

Departments of OB/GYN very slightly increased their share of the overall
NIH budget. Their share of the NIH funds going to departments of medical
schools has remained virtually unchanged. During the 1980s the NIH budget
increased by 150 percent, while OB/GYN departments gained 190 percent. OB/
GYN departments maintained their share of NIH medical school support at 1.4 to
1.5 percent between 1968 and 1989, although they received less than might be
expected on the basis of faculty size: 3.8 percent of all medical school faculty are
in departments of OB/GYN, but they were awarded only 1.5 percent of the NIH
funds going to medical schools.

“The following discussion of the NIH role is, unless noted otherwise, based on a
background paper by Robert A. Walkington, which is published as Appendix B of this
report and to which the reader is referred for additional information. The data for this
paper were extracted from the NIH data systems specifically for this study.
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Figure 2-1: NIH support of departments of OB/GYN, current and constant
(1968) dollars
SOURCE: Special tabulation by NIH.

An important element in the extent of support, at any given time, of specific
areas of science or of specific disciplines relates to the fortunes of the NIH
institute that provides the funds. Because public and congressional perceptions of
the importance of the health or science issues undertaken by each institute have
varied over time, budget appropriations for individual institutes do not always
parallel overall NIH budget growth.

Historically, the National Institute of Child Health and Human Development
(NICHD) has been the major NIH supporter of departments or OB/GYN,
providing between 55 percent and 70 percent of NIH support since 1968. NICHD
has received approximately 6 percent of total NIH funds since 1978, and
departments of OB/GYN have increased their share of NICHD funds from 5.4
percent in 1978 to 7.5 percent in 1989.
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The National Cancer Institute (NCI) has been the second largest NIH
supporter of OB/GYN departments. However, the NCI contribution fell from 31
percent of total NIH funds going to departments of OB/GYN in 1978 to 9 percent
($4.6 million) in 1989. Although NCT's share of the total NIH appropriation has
itself fallen substantially, NCI is still by far the largest institute, accounting for
more than 20 percent of NIH's 1989 funds.

NIH offers many types of research and research training awards. Research
grants absorb the largest proportion of NIH funds, a proportion that has risen from
77 percent of total NIH support awarded in 1980 to 84 percent in 1989. Awards to
departments of OB/GYN followed a similar trend: research grants increased from
90 percent to 92 percent of OB/GYN awards over the same period. The largest
component of this group of awards is the category of investigator-initiated awards
(ROL1s). Also included in the group of awards are First Independent Research
Support and Transition (FIRST) and New Investigator Research awards, both of
which can be pivotal support for young investigators; Research Program Project
grants; and research center grants, which play a role in solidifying the research
efforts of a department and ensuring the presence of a new generation of
investigators. NIH also supports research training at both the pre- and
postdoctoral levels. This aspect of NIH activities has experienced a relative
decline, falling from 6.6 percent of the NIH extramural budget in 1980 to 4.3
percent in 1989. Again, the trend for departments of OB/GYN is similar, with
training support falling from 3 percent of NIH support of departments of OB/GYN
in 1980 to 1.3 percent in 1989.

In sum, departments of OB/GYN have made a very small gain in terms of
share of NIH resources, but the funds they receive remain an extremely small
component not only of the NIH budget as a whole—which is to be expected—but
also of the budget of NICHD, the institute that has the mandate to improve
reproductive health. Closer examination of the data causes a greater sense of alarm
about how OB/GYN departments are faring. The following sections take such a
look, viewing the state of NIH support of departments of OB/GYN from three
perspectives: the types of awards applied for and received by departments of
OB/GYN, the academic degrees of investigators, and how OB/GYN departments
compare with some other clinical departments.

Competition for NIH Funds

To assess how OB/GYN departments are doing in gaining NIH support, the
committee compared their applications with applications from departments of
internal medicine, pediatrics, surgery, and radiology. Departments of internal
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medicine were chosen for this purpose because they are the largest of all the
clinical departments and are widely considered to be leaders in research
capabilities. Pediatric departments were selected because pediatrics is a major
focus of interest for NICHD; thus those departments share with OB/GYN some
dependence on that institute. Surgery was chosen because it shares a technical
orientation with OB/GYN—a characteristic that is also thought to affect the
likelihood of success in NIH funding. Finally, departments of radiology were
chosen because they are similar to OB/GYN in research intensity as measured by
the percentage of faculty who are principal investigators (PIs) on NIH and
ADAMHA grants. Although radiology faculty are more numerous than OB/GYN
faculty, the two departments are nevertheless closer in size than the other
departments chosen. Internal medicine had nearly six times as many full-time
faculty as OB/GYN in 1988, while pediatrics and surgery had more than twice as
many. Other departments or subspecialties might provide more appropriate
comparisons, but data problems prohibited analysis.

All Competing Applications In the decade 1980-1989, the five clinical
departments submitted a total of 46,148 competing applications to NIH
(Table 2-1). Fifty-nine percent were submitted from departments of internal
medicine (which have 44 percent of the full-time faculty in the five departments),
15 percent by departments of pediatrics (with 19 percent of faculty), 13 percent
by departments of surgery (with 17 percent of faculty), 7 percent by departments
of radiology (with 13 percent of faculty) and 6 percent by departments of OB/
GYN (with 7 percent of faculty). Thus departments of internal medicine
submitted a disproportionately large number of applications in relation to faculty
size; OB/GYN, pediatrics, and surgery submitted a roughly proportional number;
and radiology was slightly underrepresented. However, on a per capita basis,
physicians in departments of OB/GYN submitted fewer applications than M.D.s
from three of the other four departments (Table 2-2).

The success rate (percentage of applications funded) varied from 37.6
percent for internal medicine to 26.5 percent for OB/GYN. The differences in
success rates among OB/GYN and the other departments, except for surgery, are
statistically significant. The low relative success rate of OB/GYN departments
became more acute toward the end of the decade.

Analysis by degree reveals that the success rate of applications from Ph.D.s
in departments of OB/GYN was significantly lower than the success rates of
Ph.D.s in departments of medicine and radiology. The differences in success rates
for Ph.D.s among departments of OB/GYN, pediatrics, and surgery were
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not significant; indeed, OB/GYN departments, with a 28.2 success rate, were
not far off the average of 31.7 for all five departments. However, in the latter
years of the decade, the success rate of Ph.D.s in OB/GYN departments fell below
that of the other departments.

TABLE 2-2: Per Capita Competing Applications Submitted to NIH by Selected
Departments, 1989

Department Total Faculty M.D.s and M.D./Ph.D.s
OB/GYN 1.1 0.5
Internal Medicine 1.9 1.4
Pediatrics 1.1 0.8
Radiology 0.8 0.3
Surgery 1.2 0.7

SOURCES: Calculated from U.S. Medical School Faculty, "The Numbers Book," 1989 Washington,
D.C., Association of American Medical Colleges, 1989; special tabulation from NIH.

Applications submitted by M.D.s from departments of OB/GYN fared
significantly worse than those from any of the comparison departments.
Compared with an average success rate of 36.3 percent for the five departments,
OB/GYN's 24.2 percent success rate was significantly lower than each of the
other four departments, including surgery, which was the next lowest at 30.1
percent. Thus it is apparent that the major portion of the weakness observed in the
overall success rate of departments of OB/GYN is attributable to applications
from M.D.s.

But success rates only tell part of the story. To win awards, applications
must be submitted, and physicians in departments of OB/GYN submit relatively
small numbers of applications per capita.

Investigator-Initiated Research The RO1 grant is the heart of the NIH
extramural program. It is the traditional award for investigator-initiated research
and in 1989 represented almost two-thirds of all NIH research grants.

The pattern observed above for all awards is repeated for RO1s: Ph.D.s from
departments of OB/GYN have better success rates than their M.D. colleagues;
M.D.s in departments of OB/GYN have a significantly lower success rate than
each of the comparison departments. Thus research proposals from
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M.D.s in particular, and to a lesser extent from Ph.D.s in departments of OB/
GYN, are relatively unsuccessful in the competition for the important RO I
research grants.

There are distinctive differences among the five departments in the
proportion of RO1s submitted by M.D.s, despite similar proportions of M.D.s and
Ph.D.s on their faculties. During the 1980s, almost two-thirds of ROl
applications from internal medicine and pediatrics came from M.D.s; for surgery,
roughly one-half were from M.D.s, for OB/GYN, one-third, and for radiology,
one-quarter. Thus access to ROl funds for departments of OB/GYN was
enhanced by the number of submissions from the more successful basic
scientists.

Beginning Research Awards NIH offers research grants that are designed to
help beginning researchers move from trainee status to independence. These First
Independent Research Support and Transition (FIRST) awards support an
investigator's initial independent effort and help in the transition to attaining an
ROI1. Departments of OB/GYN submitted few applications—a total of 165—for
FIRST awards between 1980 and 1989; only 51 of the applications were from
M.D.s. Since the success rate was significantly worse than that of each of the
comparison departments, OB/GYN also received only a small number of FIRST
awards—29 in total, 4 for M.D.s. Only radiology had a similarly low number of
applications.

FIRST awards are small—for five years, with no more than $350,000 in
total—but they help the investigator who must prove his or her worth before
winning traditional types of NIH support.” The poor showing of departments of
OB/GYN in general and of their M.D. applications in particular is disconcerting
—the inability of M.D. investigators in departments of OB/GYN to win these
awards may indicate weakness in younger es hers that bodes ill for the future. The
low number of applications may indicate a lack of research interest in the
younger generation that also has serious implications for the future.

NIH makes other awards that provide useful support for young
investigators. For example, small grants (RO3s), often in the $20,000-$25,000
range, are well suited to investigators who are developing the preliminary data

*The level of support on an NIH FIRST award does not fully cover the salary of a
physician/investigator, nor does it cover the total cost of the research. The department
chair must therefore make a significant additional investment of departmental funds in the
investigator.
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needed for an RO1 application. Between 1987 and 1989, departments of OB/GYN
submitted seven applications for RO3s—four from M.D.s and three from Ph.D.s.
One M.D. was awarded an RO3. Thus it appears that another award of potential,
if limited, use is not receiving much attention from OB/GYN.

Research Training NIH offers training support in two forms: fellowship
awards to individuals and training grants to institutions, which then make awards
of traineeships to individuals they select. Differences in success rates for these
awards among the five comparison departments axe small and not statistically
significant. Again, however, OB/GYN departments submit few applications and
therefore win few awards. During the 1980s, OB/GYN submitted a total of 194
applications, 56 of them from physicians. This translated into only 84 awards, of
which 24 went to physicians. Of the comparison departments, only radiology had
comparably small numbers. Research training is the precursor of careers in
investigation, and the paucity of awards does not bode well for future OB/GYN
research manpower.

Career Development NIH offers several types of career development awards
to support the training of scientists with clear potential who require additional
training to reach independence. Some of these awards are for physicians only,
some target individuals at particular stages of their development, and others
target specific areas of work. The total number of investigators winning career
development awards has not changed much over the past decade; however, there
has been a shift away from Ph.D.s. toward M.D.s through an expansion of
clinical investigator awards, which provide opportunities for medical scientists
who will pursue research in areas of interest to the awarding institute. In
addition, there axe two new programs for physician/scientists: one provides
individual support and the other offers an institutional award for newly trained
physicians to train in multidisciplinary programs.

As with research training awards, departments of OB/GYN, between 1980
and 1989, experienced success rates for career development awards similar to the
rates of the four comparison departments. But, like radiology, OB/GYN
submitted few applications; thus only 21 career development awards (18 to
physicians) went to departments of OB/GYN during the decade. However, the
number of individuals whose training has been supported exceeds the number of
awards because the Reproductive Scientist Development Program (RSDP),
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previously called the Reproductive Scientist Training Program, which takes in
three physician trainees each year, is counted as one award.

The RSDP was developed in response to a perceived shortage of OB/GYNss
with research expertise. Designed to give outstanding clinically trained
individuals the basic research training in cell and molecular biology that would
allow them to become competitive for research grants, the award was modeled
after one developed in pediatrics. An individual is eligible for an RSDP award
after completing residency training or a clinical fellowship. An awardee enters a
laboratory to work with an outstanding mentor and to learn basic science skills,
as well as to participate in research. This phase of the training program was
originally expected to last two years; however, some trainees have requested and
received support for a third year in the laboratory. Following the years of basic
research, trainees spend three years as junior faculty members in the department
of OB/GYN that originally sponsored them, with a guarantee of at least 75
percent time spent in research under a preceptor. The RSDP is funded by NIH and
by $25,000 per year each from the American College of Obstetricians and
Gynecologists, the American Fertility Society, the American Gynecological and
Obstetrical Society, the Association of Professors of Gynecology and Obstetrics,
Ethicon Incorporated, and GynoPharma Incorporated.

The first three trainees entered the RSDP in 1988 and presented their work in
1990 at a meeting of the Society for Gynecologic Investigation. The quality of the
trainees is impressive, and the number of outstanding candidates has grown each
year. Many members of the OB/GYN community believe that the RSDP
represents the most hopeful endeavor for training new investigators that the
discipline has seen for many years.

Although NIH data do not document the number of physicians in
departments of OB/GYN who received research training and career development
support from NIH in the past decade, according to one estimate the total for the
decade is only 50 people.!”

During the past year NICHD has changed the terms under which it grants the
Clinical Investigator Award, an award for physicians who have completed
clinical training and have had between three and seven years of postdoctoral
training. Providing salary support of up to $50,000 per year, plus $10,000 for
supplies, the award is designed to help an investigator work on a defined problem
under the auspices of a sponsor and to assist in the investigator's transition to
independence.?’ Previously NICHD granted the Clinical Investigator Award for
only three years; now up to five years of support may be awarded. This extension
can make a significant difference for young
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investigators struggling to prepare themselves to compete on their own for grant
support.

The ability to adapt awards to respond to changing needs or other
circumstances is a strength of the NIH system. Thus, for example, the Physician
Investigator Award was established in response to a perceived need to enhance
the supply of physicians engaged in research. This year the National Heart, Lung,
and Blood Institute initiated a new award to replace its Physician Scientist and
Clinical Investigator awards. The change was made "to allow greater flexibility in
developing a program suited to the experience and capabilities of the candidate."
Thus the holder of the award may integrate research and subspecialty clinical
training, interrupt the grant to continue clinical training, or develop a program
that is suited to his or her level of research experience.?! The ability of NIH
institutes to creatively tailor awards to try to accomplish specific outcomes, not
only for career development awards but also for training and research grants,
should not be underestimated.

"Umbrella'’ Grants These multiproject grants include research centers, such
as the General Clinical Research Centers (GCRCs) and Specialized Centers, as
well as Program Project Grants. They involve large numbers of researchers, are
often targeted to interdisciplinary areas of work, and can support both core and
ancillary activities such as animal facilities, epidemiology units, or hospital beds
used for the research—depending on the type of award. They provide funding
mechanisms for the development of junior staff, for specialized research nurses
and dieticians, and for research facilities for inpatient and outpatient studies.
Many have laboratories with advanced technologies.”> GCRCs are valued for the
resource brought together that facilitate clinical research for investigators and
subjects.

"Umbrella" grants are sometimes initiated when NIH—often at the behest of
Congress—makes an announcement of the research area in which an institute
wants to fund a center; generally NIH staff work closely with the applicant
institution's staff during the development of applications. Once granted, the award
is closely monitored by NIH staff. In general, these grants are awarded to
institutions that have a proven track record in research (most of the investigators
on center grants are also RO1 awardees) and are therefore thought to be able to
sustain these large-scale efforts.

There is tension between the level of funding for RO1s and the number of
centers funded by NIH, partly because the funding of one decreases the funding
of the other. On the other hand, academic departments value the flexibility of

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog/1970.html

About this PDF file: This new digital representation of the original work has been recomposed from XML files created from the original paper book, not from the original
typesetting files. Page breaks are true to the original; line lengths, word breaks, heading styles, and other typesetting-specific formatting, however, cannot be retained,

and some typographic errors may have been accidentally inserted. Please use the print version of this publication as the authoritative version for attribution.

N Departments

IS THERE A PROBLEM? 68

center grants; investigators between ROIls may be supported on such grants;
interdisciplinary synergy between basic and clinical scientists is easier to
generate; and center funds usually prove to be more stable, longer term support
than other types of NIH funds. There are also differences between center grants
and ROls in terms of the work that can be accomplished. One observer noted
that more clinical, innovative, and risky research is accomplished with center
grants. In particular, research requiring three to four years to obtain data is more
likely to be undertaken in the more stable context of a research center. Finally,
the prestige attached to having a center can be used to stimulate contributions from
nonfederal sources and to attract distinguished scientists to the departments.

Several awards of this umbrella type that pertain to OB/GYN research topics
have been made. An example is the Specialized Centers (P50) awards for
perinatal research centers, which include centers that focus on, for example,
diabetes and pregnancy or premature labor. The Pregnancy and Perinatology
Branch of NICHD supports six current P50 grants, of which two axe m
departments of OB/GYN and four in departments of pediatrics. Other awards axe
Research Project Cooperative Agreements, under which a maternal fetal medicine
unit network and a neonatal intensive care unit network are supported. These
networks were established in response to the notion that much obstetric and
neonatal clinical management were not based on strong evidence of efficacy;
groups were asked to design clinical trials to compare various -clinical
management approaches.

Departments of OB/GYN have fared differently depending on the type of
umbrella grant they sought. The number of Program Project Grants awarded by
NIH has increased over the past decade, but OB/GYN departments have not
shared in this expansion. OB/GYN departments submitted only 28 Program
Project Grant applications during the decade (one-quarter the number submitted
by radiology, the department with the next fewest number of applications) and
were awarded 13 grants. However, of the 33 applications for research center
grants that were submitted by OB/GYN departments, 24 gained awards, for a
success rate of nearly 72 percent—the highest among the five comparison
departments. The high success rate for these awards (compared with many other
NIH awards) is partly due to the understanding of departments that it is futile to
apply unless a critical mass of investigation is already being conducted, and partly
due to the consultation that takes place between NIH staff and applicants before
the application is submitted.
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FINDINGS: The committee finds cause for acute concern about the
research capabilities of physicians in departments of OB/GYN. Ph.D.s in
departments of OB/GYN who apply for NIH funding have success rates
comparable to the rates of Ph.D.s from some other clinical departments, but the
submissions from physicians in departments of OB/GYN are sparse and fare
poorly in the competition for NIH funds. In response to this weakness, the
committee focused its recommendations on ways of developing and strengthening
physician investigators in departments of OB/GYN, enabling them to compete
more successfully for NIH funds in the future.

RECOMMENDATIONS: NICHD program staff should exercise to the
fullest extent possible their ability to target training support to expand the
number of research training opportunities for physicians in OB/GYN.

Chairs of departments of OB/GYN should work with NIH staff to
improve the success rate of applicants for FIRST awards. FIRST awards are
particularly useful mechanisms in this regard, since their average length exceeds
that of RO1s and applicants under 36 years of age have the best success rate.

The committee believes that survival of the Reproductive Scientist
Development Program is essential for the future health of OB/GYN research.
Professional groups and the private-sector organizations that support the
Reproductive Scientist Development Program should ensure its stability
through a long-term commitment of resources. Because of the importance
of the program NICHD should continue support of the Reproductive
Scientist Development Program.

The committee also recommends that NICHD tailor another career
development award to OB/GYN physicians. This award should be flexible in
terms of the type of training it provides and the timing of training, as is the
Clinical Investigator Development Award of the National Heart, Lung, and Blood
Institute. And because the supply of research manpower in OB/GYN is of great
concern, the committee also recommends that NIH develop a system to track
OB/GYNs who are receiving federal training and career development
support.

STRUCTURAL CHARACTERISTICS OF DEPARTMENTS OF
OB/GYN

Data on the relative success of departments of OB/GYN in competing for
NIH funds are one indicator of a possible problem in their research capabilities.
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A different set of indicators pertains to the departments themselves: how
they differ from other clinical departments, the relative intensiveness of their
research efforts, the composition of the departments in terms of the academic
degrees of faculty members, and theft ability to provide a healthy research
environment.

Overview of Faculty in Clinical Departments of Medical
Schools

The number of faculty members in the clinical departments of U.S. medical
schools grew by 69.5 percent between 1978 and 1989, from almost 29,000 to a
little over 49,000 (see Table 2-3). However, not all departments shared equally in
this expansion. Departments of internal medicine led the way with a growth rate
of 86.1 percent, widening the gap in size between internal medicine and all other
clinical departments. At the other end of the spectrum are the departments of
physical medicine, which are small (only 561, or 1 percent of clinical faculty
members in 1989) and which experienced a relatively meager growth of 24.4
percent between 1978 and 1989. Departments of OB/GYN are relatively small
and slow-growing: their 1989 total faculty size of 2,383" was below the 3,167
average and represented only 5 percent of total clinical faculty. Theft growth of
58.3 percent between 1978-1989 was below the 69.5 percent average.

Composition of Faculty by Degree The principal factors driving faculty
size are teaching load and clinical duties—research is usually secondary. The
number of Ph.D.s in a department is considered an indicator, albeit an imperfect
one, of research activity. In 1986, Herman and Singer remarked that "the major
efforts of clinical investigation have moved from the bedside, where patient
contact and research were closely linked, toward the basic science laboratory and
its emphasis on cell culture, enzyme systems, and animal models." This, they
posited, accounted for the growth in the number of full-time Ph.D. faculty
appointments in clinical departments—up from 3,500 in 1972 to 5,900 in 1982.
The authors suggested that Ph.D.s may have been recruited to compensate for the
failure of M.D.s to maintain their share of the total research effort.??

* According to a survey conducted by ACOG, there were a total of 2,952 full-time
faculty members in departments of OB/GYN in July 1990. This survey of all OB/GYN
departments has been repeated at intervals since 1977. It documents an increase in faculty
of 90 percent since 1977 and 22 percent between 1986 and 1990—a higher rate of growth
than that shown by data from the Association of American Medical Colleges (AAMC)
discussed in the text. The committee used AAMC data in this section because they allow
comparison with other departments.
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TABLE 2-3: Change in Number of Faculty Members in Clinical Department, 1978—

1989

Department 1978 1989 Percent Change
Anesthesiology 1,579 2,777 759
Dermatology 262 379 44.7
Family Practice 1,098 1,581 44.0
Internal Medicine 7,558 14,065 86.1
Neurology 1,088 1,706 57.0
OB/GYN 1,505 2,383 58.3
Ophthalmology 594 1,093 84.0
Orth. Surgery 4717 772 61.8
Otolaryngology 419 572 36.5
Pediatrics 3,327 6,009 80.6
Physical Medicine 451 561 24.4
Psychiatry 3,661 5,405 47.6
Public Health 712 1,187 66.7
Radiology 2,524 4,003 58.6
Surgery 2,893 5,270 82.2
Other 791 1,305 65.0
Total 28,939 49,068 69.5

SOURCES: C. R. Sherman et al., On the Status of Medical School Faculty and Clinical Research
Manpower 1968—1990, NIH Publication No. 82-2458. Bethesda, Md., National Institutes of Health,
1981; Association of American Medical Colleges, U.S. Medical School Faculty, "The Numbers
Book," Washington, D.C., Association of American Medical Colleges, 1989.

Table 2-4 shows changes in the type of degree held by faculty of clinical
departments between 1978 and 1989. The proportion of faculty with the Ph.D. or
M.D./Ph.D. degree grew from 18.1 percent to 21.2 percent; because of
substantial overall growth in faculty, this translates into significant numerical
growth—from 3,859 in 1978 to 10,436 in 1989. There is wide variation in the
presence of Ph.D.s and M.D./Ph.D.s in clinical departments, from only 13
percent of anesthesiology faculty to 45 percent of departments of public health.
OB/GYN departments, with faculty rosters that are 14.3 percent Ph.D. and 5.4
percent M.D./Ph.D., were not far off the average for clinical departments of 15.7
percent and 5.5 percent, respectively. Departments of OB/GYN are close
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to the average clinical department in both the direction of change and the makeup
of their faculty. Therefore, to the extent that the presence of faculty with basic
science degrees indicates that departments are structured to undertake research,
departments of OB/GYN are positioned to compete in the research arena.

TABLE 2-4: Change in Degrees of Full-Time Faculty, 1978 and 1989, as Percentage
of Department Faculty

M.D. M.D./ Ph.D. Ph.D./ Other
O.HD.”
Department 1978 1989 1978 1989 1978 1989 1978 1989

Anesthesiology 889 825 4.6 7.0 4.2 6.0 2.3 44
Dermatology 71.6 78.6 6.1 7.1 17.5 11.9 4.8 24
Family Practice ~ 66.5  73.7 1.6 1.5 13.5 17.8 174 70
Internal Med. 854  80.8 47 6.5 7.1 9.5 2.8 3.1
Neurology 733 678 64 9.4 14.6 185 5.7 43
OB/GYN 781 741 5.0 5.4 12.2 143 47 6.2
Ophthalmology 655 630 6.6 6.3 22.1 239 58 6.8
Orth. Surgery 847  78.1 44 3.1 7.5 11.0 34 7.8
Otolaryngology 533 533 2.5 4.9 28.5 322 157 9.8

Pediatrics 80.4 78.4 33 4.8 10.0 10.6 6.0 6.0
Physical Med. 51.0 62.2 24 3.0 17.6 18.5 29.0 16.2
Psychiatry 55.5 54.2 2.5 3.8 29.5 33.1 12.5 9.0
Public Health 36.7 40.8 2.8 39 384 41.4 22.1 13.9
Radiology 72.8 71.1 3.7 4.5 15.7 18.2 7.8 6.1
Surgery 82.2 80.1 5.7 52 8.4 11.1 3.7 3.6
Other 59.6 31.0 1.8 3.8 19.3 59.1 19.3 7.0
Total 74.8 73.2 4.1 55 14.0 15.7 7.1 5.6

* Other health doctorate.

SOURCES: Comparison of Characteristics of U.S. Medical School Salaried Faculty in the Past
Decade, 1968—1978, Publication No. NO1-OD-8-2116, Washington, D.C., U.S. Department of
Health, Education, and Welfare, Public Health Service, 1979; Association of American Medical
Colleges, U.S. Medical School Faculty, "The Numbers Book," Washington, D.C., Association of
American Medical Colleges, 1989.
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Age and Gender Composition of Faculties A body of empirical work,
mainly pertaining to nonphysician scientists, suggests that there is at least a weak
relationship between age and research productivity, as measured by
publications.?* The best available data on physician investigators come from a
1980 survey by the Association of American Medical Colleges (AAMC), which
queried physician faculty listed in its Faculty Roster System. The data were
analyzed to determine variations in time spent in research and in numbers of
publications as they relate to age.>> These data indicate that research productivity
as measured by time spent in research does not peak at the same time as
productivity measured by volume of publications. By both measures the latest
peaks are at about 45 years of age.

Analysis of 1988 data from the AAMC Faculty Roster System (Table 2-5)
indicates that the age distribution of physicians in departments of OB/GYN is
similar to that of all physician clinical faculty. Indeed, the age distribution of the
physician faculty of each of the five clinical departments analyzed is remarkably
similar, suggesting that any differences in the research productivity of
departments are not due to the age of physician faculty.

The relationship between gender and research activity is also unclear. Over
the past decade, extensive note has been taken of the underrepresentation of
women in the scientific work force and of differences in career trajectories for
women in science compared with men.”® Women scientists in general publish
roughly 50 percent fewer papers than male scientists of the same age, and
differences in publication rates increase with age.”’” This study, however, is
concerned with academic scientists in general, and with physicians in particular
—a segment of the scientific work force about which only a little is known.

During medical school, differences between men and women in their
interest in research are slight. One study revealed that in 1987, the only activity
during medical school in which men participated more than women was the
authorship of published research—24 percent of men and 19 percent of
women.”® Women lag only slightly in expressing an interest in having research
as part of their career—of 1989 graduating medical students, 23.6 percent of the
men and 21.2 percent of the women intended to take a research fellowship; 16.1
percent of the men and 13.5 percent of the women expected to be significantly
involved in research.?® Evidently the discrepancies between men and women in
this area appear after medical school.
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TABLE 2-5: Age Distribution of Physician Faculty (as Percentage of Departmental
Faculty) of Selected Clinical Departments

Age

<36 36-45 46-55 56-65 > 65

All Clinical Departments 13.8 41.4 25.7 15.1 4.0
OB/GYN 15.8 38.5 26.5 14.6 4.6
Internal Medicine 12.9 45.0 25.3 13.2 35
Psychiatry 13.8 38.5 25.0 18.0 4.7
Surgery 12.7 41.1 26.5 15.2 4.6
Pediatrics 13.1 47.0 24.6 12.6 2.7
Radiology 15.7 38.4 27.9 14.3 3.8

NOTE: Columns may not add to 100 due to rounding.

SOURCE: Special tabulation by Paul. J. Friedman, M.D., Professor of Radiology and Dean for
Academic Affairs, University of California, San Diego; data taken from the Faculty Roster System,
Association of American Medical Colleges.

Data on the advancement of women in academic medicine indicate that they
have increased their representation in medical school faculty—from 13 percent in
1967 to 21 percent in 1990—and that female medical school graduates are more
likely than their male equivalents to join medical school faculties. However,
women advance more slowly through the faculty ranks: of the cohort of people
who became faculty members in 1976, 25 percent of the men and 19 percent of
the women were tenured or on a tenure track in 1987; 12 percent of the men were
professors, as opposed to only 3 percent of the women.*°

Clearly something is halting the progress of women through the academic
ranks. One possibility is that, to the extent that academic advancement is based on
research productivity, women are not equalling men. An analysis of internal
medicine faculty members—the only available analysis of gender difference—
indicated that in 1982 and 1983, 19 percent of men and 29 percent of women
reported no research involvement; women were also less likely than men to have
outside research funding and assigned research space.>! Moreover, 16 percent of
the men and 29 percent of the women had not had research training, and 44
percent of the men and 55 percent of the women had not been the first author of
an original article.??
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However, a 1989 survey of physicians by the American Medical Association
does not substantiate the notion of lesser research involvement by women: 2.8
percent of both male and female physicians in 1989 reported research as a major
professional activity.* Similarly, women who complete research training and
apply for RO1 grants from NIH appear to be almost as accomplished as the men.
Since 1980 women have averaged slightly poorer priority scores than men, but
the difference in any one year was only from one to eight points, and in 1990 men
and women had comparable success rates.** On balance, however, the weight of
the evidence suggests that women in science are generally less involved in
research than are men (reasons for this axe discussed later in this report).

Table 2-6 substantiates the finding that women are clustered in lower level
faculty positions. More importantly for this study, departments of OB/GYN have
a substantially higher representation of women (23.7 percent)” than the average
clinical department (19.6 percent). The only departments with a higher proportion
of women faculty than OB/GYN are pediatrics, public health, and physical
medicine; the proportion of women faculty in family medicine is similar to that
of OB/GYN. In addition, nearly 55 percent of instructors in departments of OB/
GYN are women; thus the future ranks of senior faculty will be pulled from a
pool in which women axe in the majority.” The gender distribution in
departments of OB/GYN is not likely to contribute in a major way to the current
competitive weakness in OB/GYN research identified earlier in this chapter.
However, this characteristic of OB/GYN departments suggests that attention to
the needs of women seeking research careers would be an investment with a
substantial return.

Research Intensiveness

How Much Time Do Faculty Members Spend Doing Research? A more
direct indicator of the research strength of a department is the time faculty
members spend in research activities. Unfortunately, data that would allow
comparisons

* ACOG survey data note that 29 percent of OB/GYN faculty are women. Again, the
committee uses AAMC data since they allow comparisons with other departments.

** The pattern of NIH funding of women also indicates their increasing future role in
research. Women hold about 18 percent of RO1 funds, 28 percent of FIRST awards, and
31 percent of NIH training grant funds (National Institutes of Health, Women in NIH
Extramural Grant Program. Fiscal Years 1981 to 1990, Division of Research Grams,
Bethesda, Md., 1991).
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TABLE 2-6: Distribution of Medical School Faculty (as percentage of faculty at each
level that are women) in Clinical Departments by Gender and Rank, 1989.

Department Professor  Associate Assistant Instructor ~ Total
Professor Professor
Anesthesiology 7.6% 17.9% 27.7% 26.0% 22.6%
Dermatology 7.9 16.3 355 36.8 21.5
Family Medicine 6.4 15.7 27.0 443 23.8
Internal Medicine 4.6 10.6 221 30.4 15.7
Neurology 5.0 16.3 19.7 34.5 15.8
OB/GYN 7.2 13.6 30.1 54.8 23.7
Ophthalmology 5.7 11.2 19.9 21.0 13.8
Orth. Surgery 0.9 7.5 10.2 21.2 8.1
Otolaryngology 22 14.8 22.4 49.1 17.1
Pathology 8.9 19.6 30.0 43.9 21.6
(clinical)
Pediatrics 14.6 26.5 39.5 55.1 324
Phys. Medicine 12.1 30.6 36.9 49.5 34.1
Psychiatry 83 18.3 29.2 445 16.6
Public Health 12.1 20.7 40.0 55.1 30.1
Radiology 54 14.5 22.8 23.0 16.3
Surgery 1.6 5.9 12.6 20.5 8.1
Other Clinical 10.5 31.6 24.1 — 214
Total 6.3 15.0 25.7 37.0 19.6

SOURCES: Association of American Medical Colleges, U.S. Medical School Faculty, "The Numbers
Book," Washington, D.C., Association of American Medical Colleges, 1989.
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among clinical departments are sparse. AAMC collects data on the activities
of medical faculty, but only activities that consume more than 10 percent of a
faculty member's time and without distinguishing between activities that
consume, for example, 11 percent or 90 percent of time.

In 1983, to gain a better picture of medical faculty involvement in research,
the Association of Professors of Medicine, in cooperation with AAMC, asked
full-time faculty members in departments of internal medicine what percentage
of time they spent in research.” In 1990, ACOG, at the request of this committee,
added to its academic manpower survey a question asking whether faculty
members spent 20 percent or more of their time in research. The results revealed
that 34.5 percent of physician faculty (M.D. and M.D./Ph.D.) spent at least 20
percent of their time in research in 1990, compared with 45 percent of M.D. and
67 percent of M.D./Ph.D. internal medicine faculty, as recorded in the AAMC
data for 1983. Ph.D. faculty in both internal medicine and OB/GYN departments
are more involved in research than their M.D. colleagues6—90 percent of the
internal medicine Ph.D faculty and 92 percent of the OB/GYN Ph.D. faculty
spend at least 20 percent of theft time in research.® ;3 Data from these two
sources are not strictly comparable because of differences in sources of
information and time of data collection and the difference between a specialty
oriented toward surgical procedures and one oriented toward medicine.
Nevertheless, the disparity between the two departments in research activity of
physicians is suggestive. Departments of internal medicine, acknowledged
leaders in research activity among clinical departments, appear to engage their
physician faculty more heavily in research, which also reflects their relatively
high success rate in competing for NIH funds (see above). The lesser
involvement of OB/GYN in se h may also support the notion, current among
OB/GYN leaders, that OB/GYN faculty maintain unusually large clinical
practices.

Which Clinical Departments Are Research Intensive? The final
characteristic examined here that may bear on the research capabilities of
departments is the percentage of full-time faculty who are principal investigators
on NIH or ADAMHA awards. This indicator functions as a proxy measure for the
research intensity of departments. A 1988 AAMC study ranked departments of
OB/GYN eleventh out of 17 clinical departments, with 9.8 percent of faculty as
PIs, compared with an average of 14 percent for all clinical departments.

* That study defined the following as active researchers: individuals who spend at least
20 percent of their time in research, who have authored or co-authored an original article
or other significant research publication, and who have either external funding or assigned
research space.
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Ophthalmology ranked first with 36.5 percent; family medicine was at the
low end with 1.2 percent (Table 2-7).

As might be expected, research involvement varies by degree—11.1 percent
of M.D.s, 24.3 percent of M.D./Ph.D.s, and 26.9 percent of Ph.D.s are PIs. Thus,
M.D./Ph.D.s are generally more like Ph.D.s in their involvement in research.
However, this generalization does not hold for OB/GYN. Both M.D. and M.D./
Ph.D. faculty in departments of OB/GYN are below the average for clinical
departments in the proportion of faculty that are Pis. On the other hand, Ph.D.s in
departments of OB/GYN rank sixth of the 17 departments in the proportion that
are PIs (32.2 percent) and are well above the 26.9 percent average.’’ Clearly, to
the extent that these data measure research intensity, departments of OB/GYN are
among the less research-intensive departments, and their relative weakness in
research capabilities can be attributed to the performance of their physicians.”

The research intensiveness of specialties can be analyzed on a different axis
—the proportion of departments with significant outside research funding. There
are two sources of data on this topic. The 1990 ACOG manpower survey revealed
that only 9 of the nation's 136 academic departments of OB/GYN received more
than $2 million in federal research funds. At the other end of the spectrum, 38
departments had no federal funds, and this number is larger for other sources of
research funding.3®

Data from NIH also indicate that research funding is clustered in a small
number of departments. Between 1980 and 1989, approximately 70 departments
of OB/GYN per year were recipients of NIH support. However, 10 departments
received approximately 50 percent of the funds, and in 1989 only 4 departments
had more than ten awards, while 15 had only one award. This concentration of
funds in a small number of departments is somewhat more acute than generally
occurs for NIH funds going to medical schools, where 20 schools received 50
percent of NIH funds in 1989.3°

These indicators of research intensity suggest a weakness in departments of
OB/GYN compared with other clinical departments, both in terms of the
proportion of faculty that are PIs and in the concentration of research activity in a
small number of departments. The existence of a critical mass of investigators is
thought to be necessary to provide an environment in which science can thrive,
and in which new investigators can be trained and exposed to role models in an
atmosphere of scientific endeavor. These findings suggest

“It should, however, be remembered that although NIH and ADAMHA are major
sources of research funding, they are not the only sources. Data indicating the relative
ability of departments to gamer other research support are not available, but departments
of OB/GYN are thought to have relatively good access to pharmaceutical company
research funds
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that only a small number of departments of OB/GYN support a vital research
effort or provide the necessary environment for the generation of new

investigators.

TABLE 2-7: Ranking of Clinical Departments by Percentage of Full-Time Faculty
Who Are PIs on NIH/ADAMHA Awards (1988).

Total Full-Time Faculty M.D.

Department No. %PIs No. %PIs
Ophthalmology 1,014 36.5 650 25.7
Neurology 1,637 23.9 1,101 18.4
Dermatology 365 22.5 291 20.0
Internal Medicine 13,448 19.9 10,894 17.7
Pathology 1,152 17.0 656 13.9
Public Health 1,127 15.7 445 10.6
Other Clinical 69 14.5 21 19.0
Otolaryngology 543 14.2 296 6.4
Pediatrics 5,724 13.4 4,503 11.9
Psychiatry 5,244 12.1 2,858 8.1
OB/GYN 2,265 9.8 1,687 5.9
Surgery 5,031 9.5 4,038 7.0
Radiology 3,884 8.3 2,786 32
Orthopedic Surgery 730 7.8 569 4.4
Anesthesiology 2,649 3.5 2,186 1.6
Phys. Med/Rehab. 548 1.2 341 0.9
Family Medicine 1,539 1.2 1,127 0.7
Total/Average 45,969 14.0 34,449 11.1
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M.D./Ph.D. Ph.D.
Department No. %PIs No. %PIs
Ophthalmology 61 39.3 245 69.4
Neurology 148 37.8 315 35.6
Dermatology 22 40.9 43 34.9
Internal Medicine 875 31.1 1,261 33.9
Pathology 122 254 280 22.1
Public Health 48 14.3 472 25.0
Other Clinical 2 0.0 41 12.2
Otolaryngology 28 25.0 171 27.5
Pediatrics 275 28.4 614 21.8
Psychiatry 197 18.8 1,728 20.2
OB/GYN 126 13.5 320 32.2
Surgery 268 17.9 540 259
Radiology 169 13.6 696 29.0
Orthopedic Surgery 23 13.0 81 34.6
Anesthesiology 181 8.8 157 22.3
Phys. Med/Rehab. 18 5.6 97 6.2
Family Medicine 25 0.0 265 6.8
Total/Average 2,589 24.3 7,327 26.9

SOURCE: American Association of Medical Colleges, Medical School Faculty Roster (1988), linked
with Information Management Planning, Analysis and Coordination records of research grants (NIH
and ADAMHA) and contracts (NIH) that received funds during fiscal year 1987.

FINDING: Data pertinent to the present as well as the future research
capabilities of OB/GYN departments indicate weakness. Time devoted to
research by physicians is low, the proportion of faculty who are full-time
investigators on NIH or ADAMHA grants is below average, and the number of
departments with sizable research funding is small. The latter point indicates the
small number of departments able to provide a suitable environment for training
investigators. The strong and growing presence of women indicates that attention
to differences among men and women in recruitment and retention in research
will be important to the future health of the OB/GYN research enterprise. The
committee's recommendations on these topics are found later in this report.
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A RESEARCH AGENDA FOR DEPARTMENTS OF OB/GYN

The research agenda (which is fully discussed in Chapter 6) provides a
different sort of evidence of the need for expanded research efforts in OB/GYN,
because it identifies areas of investigation likely to repay investment with
improvements in the reproductive health of women and in the results of
pregnancy.” To ensure that the research agenda fulfills its purposes, the following
criteria were applied:

* The research should contribute to the resolution of an important health
problem. Importance can be defined in terms of high prevalence or
incidence of a problem, in terms of the serious effect of the problem on
individuals who experience it, or in terms of impact on the health care
system where the costs of caring for the problem are incurred.

» The research approach should be promising. That is to say, there is
reason to think that following the selected avenue of investigation would
provide solutions or that answering the question posed by the research is
an essential step in finding a solution.

* The research should be done in a department of OB/GYN or in
collaboration with members of such departments. The mere fact that
patients with OB/GYN should be a necessary element. Lack of interest
by other specialties the problem are seen in OB/GYN departments is not
sufficient justification. Rather, OB/GYN must be the discipline with the
knowledge or skill needed to accomplish the research. If the research is
interdisciplinary, would also be sufficient justification, since the work
would not be accomplished if OB/GYN did not undertake it.

The committee followed several steps n developing the research agenda:

* A letter was written to the chair of every U.S. and Canadian academic
department of OB/GYN, asking for an opinion on priority areas for
future research. Letters were also sent to leading OB/GYN professional
associations. All committee members received copies of the replies, as
well as a summary of the contents.

* The research agenda developed by the committee does not stress the social, health
care, and other cost savings that would be generated by research that eliminates or
diminishes some of the problems listed. For instance, the high hospital costs of caring for
low birthweight babies are only the tip of the iceberg of expenditures incurred as a result
of the long-term morbidity and disability that are frequent sequelae.
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* A subgroup of the committee met to develop an initial list of research
agenda topics, which was then reviewed, discussed, and revised by the
full committee.

» Taking into consideration the criteria listed above, committee members
allocated priorities to each item on the research agenda, and items that
received low priority scores were eliminated from the list.

* Experts were asked to contribute background papers reviewing the
current state of knowledge and identifying useful research approaches
(see Appendix C for authors of background papers).

* Using the background papers and their own expertise, committee
members developed a research agenda. Readers are referred to Chapter 6
for the agenda, which covers the following topics:

-Oocyte and follicular development in the ovary, including follicular
formation; follicular atresia; follicular recruitment, selection, and
dominance; corpus luteum function; and leukocytes, cytokines, and
ovarian function.

-Fertilization.

-Fetal growth and development including embryology and congenital
malformations; fetal growth and placental transport; congenital infection
and substance abuse; perinatal research; and epidemiological research.

-Preterm labor including preterm, premature rupture of the fetal
membranes, complications of pregnancy that compromise fetal or
maternal well-being independent of the onset of labor, preterm onset of
labor, and preterm labor and infection.

-Contraception including contraceptive implants, contraceptive rings,
transdermal delivery, intrauterine devices (IUDs), oral conception,
barrier methods, male contraception, antifertility vaccines, and medical
abortifacients.

-Infertility including epidemiology, cervical physiology and function,
fallopian tube function, endometriosis, male infertility, and in vitro
fertilization and new reproductive technologies.

-Premenstrual syndrome.

-The brain and reproduction.

-Menopause.

-Oncology including ovarian cancer, uterine neoplasms, cervical cancers,
vulvar malignancies, breast cancer, and trophoblastic disease.

-Sexually transmitted diseases including preventing sexually transmitted
diseases by developing clinically effective and safe vaccines: developing
cost-effective tests for early diagnosis of STDs; developing new
therapies where needed and new cost-effective antibiotics that are easily
administered and sufficiently acceptable to maximize compliance;
clarifying the natural history of genital infections; defining behaviors
associated with the acquisition and spread of STDs; and characterizing
the role of STDs in adverse pregnancy outcomes.
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CONCLUSION

From its review of the evidence in this chapter, the committee concluded
that there is cause for concern about both the current and the future state of
research in departments of OB/GYN. While it is appropriate that many
departments of OB/GYN have, and preserve, a clinical focus, it is important to
expand the number of departments that can succeed in the competitive research
arena. In that way the committee's research agenda can be accomplished, and
departments of OB/GYN can fulfill their potential for improving the health of
women. The committee concluded that the highest priority is to build
physician research manpower so that more departments of OB/GYN can
successfully compete for, and effectively use, increased research support.
The committee therefore focused its recommendations on ways of recruiting
and sustaining OB/GYNs in investigative careers and on developing
research capabilities in departments that, with some additional help, have
the potential to equal the first-rank research departments of OB/GYN.
Recommendations are found earlier in this chapter and in subsequent chapters of
this report.

No one entity bears the responsibility for this effort; rather, players to
implement the committee's recommendations are to be found at NIH, in the
departments of OB/GYN, in other loci in the medical schools, in foundations,
and, importantly, in the profession of OB/GYN itself from which must flow the
leadership that is a prerequisite to the development of a strong research
community in OB/GYN.
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3
CAREER CHOICES

Chapter 2 narrowed the focus of concern from investigative capabilities in
general to physician investigators in obstetrics and gynecology (OB/GYN). Basic
scientists in OB/GYN departments are heavily involved in research and are quite
successful in the competition for research funds, although there are indications of a
decline in their success rate toward the end of the 1980s. Physicians are far less
involved in research, as might be expected, given their clinical responsibilities.
However, the number of physicians who successfully compete for research
support is small, as is the number of physicians in the training pipeline who are
likely to be able to compete in today's and tomorrow's research environment.
There is no denying the importance of basic scientists to the biomedical research
endeavor generally, as well as for OB/GYN. Many models can be cited of the
relationship between basic and clinical scientists in clinical departments—
individuals with complementary expertise who work together synergistically.
Such models may include ones in which basic scientists provide the
underpinnings on which clinical scientists build, basic scientists bring research
expertise to the department that the physician investigators lack, or clinical and
basic scientists conduct investigations in the same department but with little or no
communication. Moreover, there are physician/scientists whose interest and
training have extended so far into basic science that theft work is
indistinguishable from the work of the Ph.D. scientist.” Attracting and retaining
excellent basic scientists require a clinical department to overcome the fear of the
basic scientist that he or she will be considered second-class by his or her

* The importance of the interaction between basic and clinical research in reproductive
medicine is stressed in a paper by Lawrence D. Longo, "Fundamental and Clinical
Research and Patient Care: A Triad for Progress in Reproductive Medicine," American
Journal of Obstetrics and Gynecology 1988; 59(1):6-12.
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peers. Suggestions for overcoming problems include the creation of joint
appointments between basic and clinical departments and tenure-track
appointments for basic scientists in clinical departments; there have also been
calls for education of basic scientists in pathobiology.!

However, since the identified weakness in OB/GYN relates to physician/
scientists rather than basic scientists, this chapter focuses on factors related to the
decision of physicians to enter and sustain an investigative career in OB/GYN.
Many of the problems and barriers confronted by physician/scientists in
departments of OB/GYN axe common to most clinical departments—for
example, the decision to forgo a higher income in order to focus on research. For
these factors, this chapter explores whether there is a quantitative difference
between OB/GYN and other specialties. Other factors, such as the impact of
federal research policy or NIH structure, are unique to OB/GYN.

CAREER PATHWAYS

The roots of an individual's career choice may be found at an early age, but
the question of early science education has wider implications than this study,
Similarly, research experiences during medical school are strongly associated
with postgraduate research involvement.> A group that examined ways of
expanding the supply of clinical investigators made the following statement:

During medical school, the first critical career decisions are made that
determine whether an individual may become a clinical investigator. If interest
in research is stimulated and sufficiently nurtured in medical school, it is likely
that a student will select postgraduate training that is academically oriented and
offers the opportunity to continue the research experience.

This committee is convinced that the medical school years are crucial for
generating scientific curiosity and the enthusiasm that will carry an individual
through training to a career of independent investigation. However, because these
years come before the physician chooses a specialty, this report emphasizes them
only lightly.

The majority of physicians enter medical education intending to become
full-time practitioners. Academia employs only a fraction of physicians, and for
those physicians research is often not their primary activity. The expansion in
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the number of full-time faculty in clinical departments that has occurred in the
past three decades is mainly a response to increased clinical care activities and
does not primarily reflect an increasing supply of investigators.*

Several factors that are examined in the next section, such as the impact of
debt and the duration of training, can affect a physician's decisions at any of the
mining points on the career pathway. These factors are often interdependent. For
example, an individual's level of debt is likely to have a bearing upon his or her
attitude to the difference in income between an academic career and a career in
private practice. Indebtedness might also affect the decision to embark on a
lengthy training period that postpones the date at which higher incomes can be
secured.

DEBT

The extent to which an individual's level of indebtedness at various stages of
education plays a role in decisions about the next stage of a career is not made
completely clear by available studies. In particular, there is little information on
the role of debt in the decision to enter a career in investigation.” One pertinent
survey of third-year residents, mainly of the medical school class of 1987,
showed that 59 percent of residents who had plans for postdoctoral research
training indicated that their current levels of debt influenced those plans,
"presumably negatively,” according to the author.’ In addition, the impact of
debt repayment is felt more strongly later in a career, and additional debt is likely
to be incurred.

OB/GYN residents appear to graduate from medical school with somewhat
greater debt than other specialists. The average 1989 debt of prospective OB/
GYNs ($45,757) was exceeded only by physicians entering emergency medicine
($48,709), physical medicine ($47,792), and surgical subspecialties ($46,162).6
OB/GYN and emergency medicine had the highest proportion—16 percent—of
medical school graduates with debt levels in excess of $75,000, compared with an
average of 11 percent for all specialties.” In addition, between 1986 and 1989,
the average level of debt for those intending to enter

* Available evidence deals with the relationship between debt levels and specialty
choice, and indicates that only a weak relationship exists. However, much of this work
was completed before high levels of debt became common for graduates of medical
school; thus the full effect might not yet have been observed (U.S Department of Health
and Human Services, Report to Congress on an Analysis of Financial Disincentives to
Career Choices in Health Professions, Washington, D.C., Health Resources and Services
Administration, Bureau of Health Professions, November 1986).
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OB/GYN increased 31 percent, compared with an average of 26.5 percent for all
medical students.

One indication of the possible impact of indebtedness is the income level
needed to repay the debt. Taking into account the repayment schedules of the
different types of loans a medical student is likely to use, as well as the
definitions formulated by lending agencies of "comfortable" repayment-to-
income ratios, a physician owing $50,000 must earn nearly $79,000 per year five
years after graduation to comfortably repay the debt; it is "difficult” with an
income of only $52,653.% For the 16 percent of OB/GYN residents who graduate
from medical school with more than $75,000 in debt, clinical practice may look
very attractive compared with academia. In 1988, OB/GYNs under the age of 36
had an average net income of $131,500, but nearly $146,000 would be needed to
"comfortably” repay a debt of $75,000.° ,'° By contrast, a full-time M.D.
instructor earned, on average, $58,100 in 1988-1989 ($68,000 in 1990-1991),
and an assistant professor averaged $104,300 ($121,500 in 1990-1991).!" For the
would-be investigator who takes a research fellowship after subspecialty training,
income during those years is likely to be well below the $75,000 needed for
comfortable repayment of a $50,000 debt. If additional debts are recurred during
this subsequent training, they will cause greater repayment difficulties.”

Another economic consideration relating to debt is the security of an income
stream. The physician entering academia is quite likely to be deterred by the
combination of high debt, relatively low income, extended training, and the
perception that grant funding and continuing support of untenured junior faculty
are uncertain.

It is reasonable to conclude that individuals faced with repaying substantial
debt will, in general, gravitate toward employment that provides enough of an
income to make repayment less rather than more painful. OB/GYN department
chairs and others in the specialty provided many anecdotes of individuals whose
ability or willingness to continue on the path of investigation was destroyed by
the burden of debt. Given the relatively small number of people with the
perseverance, intellectual curiosity, and talent needed for investigation, the effect

* This point was emphatically made in a letter received by the committee: "Another
issue which raises its head is the necessity for [research trainees] to take out loans during
this period of training. One of our current fellows who has just completed training has loam
outstanding of approximately $140,000. With the reality that sub-specialists are
commanding salaries in execs of $150,000 per year in the private practice arena, and
frequently realize multiples of that of two or three fold, it is difficult for one to accept
further funding at $40,000 per year when they consider their outstanding loans and
commitment to their families."
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is significant when even a few of those with the necessary qualifies are deterred
from research by the burden of debt. It is particularly disturbing if such debt
results in the loss of one of the few OB/GYNs who have already accomplished
research training.

Mechanisms that provide relief of debt—usually either forgiveness or
repayment deferral—are well established as ways of diminishing economic
barriers to entry into a field or of encouraging new entrants. The conviction that
an economic incentive would help stimulate investigation in contraception and
infertility lies behind a proposal in the current NIH reauthorization that would
repay $20,000 of the educational loans of a professional for each year that he or
she agrees to conduct research with respect to contraception or infertility.
Forgiveness mechanisms can also be designed with payback requirements to
prevent abuse and to increase retention in research. For example, the Public
Health Service offers National Research Service Awards (NRSAs) that axe repaid
by research or teaching for a time equal to the duration of NRSA support minus
12 months.'?

FINDINGS: Debt, when viewed in the context of the accumulated
weight of the many other deterrents to an investigative career, does result in
the loss of talented individuals to the pool of OB/GYN investigators. The
anecdotal evidence, their own experience, and data on specialty choice and debt
repayment burdens, together with the very small number of OB/GYN physicians
in the research training pipeline, convinced committee members that there is a
need for a program that would decrease the deterrent effect of debt repayment. In
the current funding climate, however, it is unrealistic to expect the public sector
to be solely responsible for the costs of a program to provide debt relief for
investigators in OB/GYN. The beneficiaries of strong research capability include
not only the public but also the academic departments, the profession of OB/
GYN, and the pharmaceutical industry. All of these entities should therefore
participate in supporting a program to reduce the debt burden for young
investigators. To ensure cost-effective use of resources, such a program should be
restricted to young investigators of proven talent and should include mechanisms
to ensure that recipients at least attempt to make a significant scientific
contribution.

RECOMMENDATION: The committee recommends that a program to
alleviate the burden of debt (e.g., loan forgiveness, deferral of repayment,
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targeted fellowships or awards that eliminate the need to incur further
debt, etc.) be established for physicians qualified in the specialty of OB/GYN
who have demonstrated a serious intention to pursue a career in research.
Since this program is targeted to only the few most promising individuals,
its costs will not be great and should be borne by a consortium of OB/GYN
professional associations, the pharmaceutical industry, academic
departments of OB/GYN, and the Public Health Service. The program should
be structured to identify the most promising individuals in need of assistance and
should include mechanisms to encourage retention in research of individuals
assisted by the program.

FOREGONE EARNINGS

For most physicians, the decision to pursue an academic or investigative
career means that their income will be substantially below that earned in clinical
practice. It is often claimed that it is particularly difficult to attract physicians into
academic positions in OB/GYN because, as a relatively high-earning specialty,
the difference between academic income and alternative earnings is greater than
the difference that occurs for other specialties. Data do not support this
contention, although they do confirm the existence of an income gap between
academia and other forms of physician activity (Table 3-1)." Young physicians
from OB/GYN, internal medicine, and surgery who enter academia earn only
approximately 80 percent of the income earned by all physicians in those
specialties. The size of the income gap is different at various ages, but for OB/
GYN, internal medicine, surgery, and radiology, academic earnings are between
53 percent and 90 percent of the specialty earnings up to age 65. Of the six
specialties for which data were available, psychiatry and pediatrics do not show a
consistent earnings deficit for those physicians who enter academia. In sum, the
income deficit for OB/GYNs is as great as but no greater than that experienced by
other specialties, although the gap may nevertheless deter talented individuals
from an academic research career.

*The income differential between practice and academia is likely to be larger for
subspecialists than for generalist OB/GYNs.
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TABLE 3-1: Percentage of Net Income of Academics in Relation to That of All
Physicians in the Specialty

Age

<36 3645 46-55 56-65 > 65
OB/GYN 80 % 53 % 70 % 87 % N/A
Internal Medicine 80 63 71 85 132 %
Psychiatry N/A 87 104 125 111
Surgery 80 57 73 89 145
Pediatrics 114 79 83 102 N/A
Radiology 90 66 69 77 N/A

SOURCES: Calculated from data in Socioeconomic Characteristics of Medical Practice, 1989, ed.
Martin L. Gonzales and David W. Emmons, American Medical Association, Chicago, Ill.; William
C. Smith, Jr., Report on Medical School Faculty Salaries, 1988-89, Association of American
Medical Colleges, Washington, D.C.; and special tabulation of data from the Faculty Roster System
of the Association of American Medical Colleges prepared by Paul J. Friedman, M.D., Professor of
Radiology and De, an for Academic Affairs, University of California, San Diego.

Assuming some parallel between the choice of a specialty and the choice of a
career in research, evidence on the role of expected income in a physician's
choice of specialty may be viewed as surrogate data. Surveys of graduating
medical school students and some econometric analyses generally indicate that
future income is not an important factor in specialty choice.'® ,'* But one study
found a correlation between the median net income of a specialty and the
proportion of residency positions filled by U.S. medical school graduates.'?
Another, using a sophisticated econometric analysis, found that the effect of
potential income differs for female and male physicians—in general, the higher
the potential income, the higher the probability of selecting the specialty; but the
choices of female physicians axe inversely related to potential income. This does
not mean that women physicians are averse to money, but that there may be other
factors associated with lower-paying specialties that axe of greater interest to
women than foregone income.'®

This latter finding implies that OB/GYN, in which more than 45 percent of
residents in 1989 were women,!” has a substantial pool of individuals for whom
nonfinancial factors may be of prime importance. If the imagination of this group
can be captured by the excitement of research, and if research offers
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the job conditions they consider important (which might include such
characteristics as flexible scheduling), the income differential between research
and practice might be less problematical for OB/GYN than for specialties in
which women play a lesser role.

Moving from quantifiable to anecdotal evidence, a much clearer picture
emerges. Many academician believe that the extended training of the M.D.
investigator, during which incomes are relatively meager,” together with the
large incomes that can be earned in clinical practice in OB/GYN, make even the
generous offerings of academia seem paltry. The average salary of a full-time
assistant professor in a department of OB/GYN was $125,500 in 1990.'8
However, department chairs attempting to hire newly qualified subspecialists
believe that an initial salary of at least $150,000 is needed to lure promising
investigators to academia.”  Although individuals with an academic or
investigative bent find professional rewards in teaching, research, or academic
administration that counterbalance financial sacrifice, it is clearly unrealistic to
expect too large a sacrifice.

FINDINGS: OB/GYN, like other clinical departments, loses
investigators because of the discrepancy between practice and academic
income. There is little appreciable difference in foregone income between OB/
GYN and the other specialties for which data were available. Since the specialty
choices of female physicians are driven less by income considerations than by
other factors, the high proportion of women in OB/GYN may work to the
advantage of the field. But to realize this advantage, departments must,identify
the characteristics of an academic and research life that are attractive to women
and offer choices that fulfill the lifestyle needs of women.

*Recognizing the impact of meager stipends on the willingness of individuals to
undertake research training, a 1989 task force that evaluated NIH biomedical research
training programs proposed that trainee stipends be increased to levels comparable to those
of house staff salaries ("Review of the National Institutes of Health Biomedical Research
Training Programs, October 1989"; National Institutes of Health). NIH is expected to
implement this recommendation in the near future.

** An additional problem noted by OB/GYN department chairs is that the salaries paid
to faculty are so far in excess of the salary support of research grants that significant
additional amounts must be found, which usually requires that the faculty member devote
substantial time to clinical practice. This issue is discussed more fully later in this chapter.
Committee members also noted that the higher salaries paid to M.D.s can alienate Ph.D.s,
making it difficult to generate and maintain a creative training and working environment.
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RECOMMENDATION: Leaders in departments of OB/GYN should
accommodate the nonfinancial working needs of investigators to facilitate
and ensure their continued involvement in research.

DURATION OF TRAINING

The effects of debt and foregone income are likely to interact with a third
factor—length of training. Compensation for "trainees,” whether as grants,
fellowships, or salaries, is generally lower than for fully qualified individuals;
therefore the amount of income foregone increases with the duration of training.
If compensation is low enough, new debts may be incurred, particularly if family
obligations grow as a physician/trainee marries and has children. Increases in the
length of training thus have substantial financial implications that can influence
career decisions.

The concept of a physician/scientist conducting research at the bedside to
evaluate the effect of a new procedure or drug is still valid today. However,
advances in molecular biology and the increasing convergence of basic and
clinical research have changed the nature of much research conducted by
physicians and expanded its range. James Wyngaarden, in aa article entitled "The
Clinical Investigator as an Endangered Species," defined the physician/scientist in
terms of both training and activity:

An individual thoroughly trained in clinical medicine and also thoroughly
trained in a scientific discipline, and who, in addition, participates in both
clinical and experimental endeavors as a career role. Thus, I refer to the
physician who is simultaneously a serious scientist, and far less to the clinician
who may occasionally do some research.!®

This description is sufficiently broad to encompass physicians engaged in a
wide spectrum of investigational activities, and it certainly fits the physician/
scientist who is the focus of this report.

Although the duration of training needed to fulfill various roles has not been
specified, there is a strong relationship between the duration of postdoctoral
training and later success in the competition for NIH support.?’ This may be due
in part to self-selection (those with greater commitment to research are likely to
invest in longer training) and in part to the expertise gained during the
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extended training. Regardless of the reason, the finding speaks to a greater return
on an investment in training if individuals commit to longer periods.

There is little agreement on the best way to tram physician/scientists. Some
believe that M.D./Ph.D. programs are the optimal approach, while others debate
the timing of science and clinical components. Several models exist, most of
which include a concentrated involvement in research for at least two years,
supervision by an experienced research mentor, presence in an active laboratory,
and resources for each support.?!

Physicians who have completed clinical training—whether they have earned
the M.D. degree or completed specialty or subspecialty training—are not
prepared to enter a career in which investigation will be a major activity. They are
not equipped with the methodological tools to conceptualize and design sound
research protocols. Nor do they have sufficient basic science knowledge and
training at the bench to undertake investigation in, for example, the molecular
aspects of biology—if that is where their interests lie. Residency and subspecialty
programs often encourage or require courses in statistics and the conduct and
publication of a research project. A physician who has maximized such
opportunities may be sufficiently prepared to undertake some uncomplicated
clinical research, but there is general agreement that substantial additional
training is needed to embark on an investigative career.”

Specialty and Subspecialty Training in OB/GYN

The conventional training path for an individual who intends to enter
academia in OB/GYN starts with residency, which requires four years in a
graduate medical education program that has been accredited by the Accreditation
Council for Graduate Medical Education. Only 36 months must be spent in
clinical OB/GYN, but in practice, the complete period is spent in clinical
education. Certain regulations controlling the residency experience make it
difficult for a resident to participate in research training: no assignment to
another discipline that removes the candidate from daily contact with OB/GYN

*This statement should not be taken to imply that physicians reach residency or
subspecialty fellowships without any research experience. Opportunities to at least initiate
research training occur at early stages. Funded research opportunities of three months or
longer are often available for medical students, and one study found that research
experience varied by school with between 28 percent and 85 percent of students reporting
research experience at the schools studied (Scott Segal et al., "The Association Between
Students' Research Involvement in Medical School and Their Postgraduate Medical
Activities," Academic Medicine 1990; 65:530-533).
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is allowed, and no more than six weeks' leave of absence may be taken in any one
year.”> These rules make it impossible for an individual to undertake extended
research training. However, approximately two years ago an element of flexibility
was introduced whereby the American Board of Obstetrics and Gynecology, Inc.
(the organization that controls the specialty certification examination and
eligibility processes), allows "modification of training to accommodate research
for individuals preparing for academic careers."> This modification is granted on
an individual basis and requires an application to the board from the individual
and his or her program director before the residency starts.

Specialty certification is followed by at least two and sometimes three years
of subspecialty fellowship,"” and at least one year of practice as a subspecialist.
The board established three specialty divisions in 1972: gynecologic oncology,
reproductive endocrinology, and maternal fetal medicine, each with formalized
advanced training. The purposes were to "improve the health care of women with
special problems by: (1) elevating standards of education, (2) enhancing the
recruitment of qualified physicians, (3) improving the organization and
distribution of patient care, and (4) increasing basic knowledge."?* Although the
extra years of subspecialty training may not be needed if an individual intends to
pursue a career in research, the uncertainties of such a career cause many to
believe that the physician must be fully qualified for a career in clinical practice.
Academic departments and hospitals also often require subspecialty certification.
In the past four years, the number of certified subspecialists who are full-time
faculty has risen by 28 percent (160 individuals), and 109 schools have all three
subspecialties represented on their faculties (only 5 schools have none).”

It is somewhat easier to fold research training into the subspecialty
fellowship period than into residency—indeed, the fellowship requires that a
thesis be accepted for publication in a peer reviewed journal. The third year of a
three-year program concentrates on developing research skills. Only 10 of the 154
subspecialty programs are official (board-approved) three-year programs, but
numerous additional programs require a three-year commitment.’® Anecdotes
suggest that some programs, particularly in reproductive

* The committee is aware of at least one four-year fellowship program. The Division of
Gynecologic Oncology at the University of California, Irvine, offers two years of research
training in a basic science laboratory, either inside or outside the department (previous
experience with only one year of basic research having led to the conclusion that a
minimum of two years is needed). This is followed by the two-year clinical fellowship.
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endocrinology, have a heavy research orientation, offering about 18 months of
laboratory experience. As with the residency program, subspecialty training can
be modified to accommodate individuals who are preparing for an academic
career, provided a request is made before starting the program. Since only one
such application has been received by the board,?” several conclusions are
possible: that program directors have difficulty identifying prospective candidates
before the start of the program, that there is no demand for the modification, or
that the requirement for individual application is so cumbersome that it acts as a
deterrent.

Despite the apparent emphasis on research during the fellowship years, the
experience of committee members and others suggests that two to three years of
additional intensive research training is usually needed, both as preparation for a
research career and to become competitive with others seeking RO1 support.” An
exception to the academic's need for extensive research training would occur for
individuals whose principal occupations would be clinical practice and teaching,
with only a minor involvement in the conduct of bedside clinical research.

In a presentation to the committee, the president of the American Board of
OB/GYN emphasized that the encouragement of research is not included in the
stated objectives and purposes of the board. Nevertheless, because program
directors have urged flexibility that would allow research training to be
interleaved with clinical training, the board allows exceptions to be made on an
individual basis for those who want to incorporate research training into their
education.?®

Calls for greater flexibility have been heard for many years. In 1985 a
symposium on the need for flexibility in academic OB/GYN residencies was held
at the annual meeting of the American Gynecological and Obstetrical Society.
Speakers reviewed past recommendations to allow several types of residency
experiences to prepare OB/GYNss for several types of careers, including academia
and research.?’ Other speakers reviewed the obstacles to the pursuit of research,
including a lack of exposure to research during residency, the additional time
required to satisfy subspecialty requirements and engage in research training, and
the difficulty in keeping current in and excited

* The extensive clinical requirements of subspecialty fellowships are cited by Robert B.
Jaffe in "The Need for Flexibility in Preparing Clinician/Scientists for Academic Careers,"
American Journal of Obstetrics and Gynecology [April 1986; 154(4):778-790], as making
it difficult to free up time for research. He notes the need of reproductive endocrinologists
to gain expertise in tubal microsurgery and in vitro fertilization as examples of such time-
consuming activities.
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about investigation during the long period of clinical education.®® 3! The
problem, according to the speakers, was that the burden of attaining high levels
of expertise in both research and clinical care may be excessive; would it not be
possible, they asked, to accept a narrower clinical competence for the limited
number of people who will make research the primary focus of theft professional
lives? The same problems are present today, and there is still no consensus on the
"best" configuration of clinical and research training for an individual who is
proceeding on the path to an academic research career. What is clear, however, is
that the educational pathway defined by the board and the Residency Review
Committee” discourages a smooth merging of residency and the subspecialty
fellowship with the research training needed to achieve independent investigator
status.

Fast-Track Training for Researchers in Other Specialties

It may be six to seven years after medical school before a would-be OB/GYN
investigator starts intensive research training, and me to ten years before she or he
is prepared to begin a career as an investigator. It is easy to believe that this
lengthy process is a deterrent, both emotionally and financially. Many experts in
other specialties believe that training should be shorter, and some specialty
boards have instituted accelerated, or flexible, pathways for use by those entering
research. For example, the American Board of Internal Medicine (ABIM)
developed a Clinical Investigator Pathway as a response to national concern
about a shortage of clinical investigators. The goal is to ease entry into research
by permitting the trainee to return to the laboratory any time after finishing
medical school, to become certified in internal medicine after only two years of
residency training, and to be examined for board certification with his or her
medical school graduation cohort. The trainee is then able to proceed into
subspecialty training and research.? A subspecialty examination can be taken six
or seven years after medical school graduation, by which time a

*The Residency Review Committee accredits residency programs for a specified
number of residents for each postgraduate year. Thus a program must get permission for a
resident who has left the program for research training to rejoin it at a later date, because a
program that has filled its residency slots will then have an excess when the individual
returns. Moreover, in general, residency programs are not allowed simultaneously to run
programs of different lengths—for example, offer a four-year and a five-year program that
allows a year of research. To do this, a program must receive permission from the
Residency Review Committee.
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candidate must have completed three years of full-time (at least 80 percent)
research.’ An early (second year of residency) commitment by the program
director of a faculty position or salary for the trainee is intended to ensure that
only motivated and potentially talented residents are offered the special pathway.

The history of attempts by ABIM to arrive at this pathway for clinical
investigators indicates the difficulties in structuring an accelerated path that
meets the goals of flexibility in the timing of clinical and research training, and
reduction of the total training time. Earlier, ABIM instituted a "short track" that
was intended to shorten the time to entry into subspecialty training. This track
reduced residency time but lacked the current requirement that the saved time be
spent in research. It was discontinued because it was used as a short-cut into
subspecialty training by individuals who had no retention of entering into a
career in clinical investigation.

Another example, both of an effort to encourage research through a
reduction of training time and of problems encountered on the way to achieving a
workable program, is found in pediatrics. The American Board of Pediatrics
(ABP) in 1978 established a Special Alternative Pathway for candidates who
were directing their career toward academic medicine. The pathway cut a year
from the training period for initial certification. As in internal medicine,
however, the accelerated route was used by too many candidates who did not
enter academia, and ABP is therefore considering its discontinuation.>* Because
the ABP conceives of the generalist pediatrician as taking car of most clinical
pediatric practice and of pediatric subspecialists as being academicians, it has
extended subspecialty training from two to three years and added a research
competency training requirement. There is today a "fast track” for candidates for
subspecialty training who have demonstrated research competence, such as those
with an M.D./Ph.D. This allows the candidate to eliminate up to one year of
training and to waive the subspecialty research competency requirement.>> While
pediatrics and internal medicine differ from OB/GYN in important ways—for
example, the need to develop and maintain surgical skills makes it more difficult
for OB/GYN to mesh clinical and research training—there are lessons to be
learned from the search for ways to diminish the deterrent of excessively
extended training.

FINDINGS: The extended duration of training for a physician
investigator in OB/GYN has a deterrent effect on some who would otherwise
pursue a research career. The American Board of OB/GYN now allows
individuals to apply for a waiver in the training; however, to date there have been
few
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applications for waivers. Some specialty boards have established special
pathways for investigators—evidence that they believe that benefit is derived
from abbreviating clinical training for physician investigators.

Committee members agreed that much of the education of a generalist OB/
GYN is wasted when an individual selects a subspecialty; for instance, the OB/
GYN oncologist neither delivers babies nor uses the reproductive endocrinology
or genetics training that was required during residency. One alternative would be
an academic track by which aa individual could select a subspecialty and research
pathway after two years of residency, while others intending to enter general
OB/GYN practice would continue through the third and fourth years of residency
training. Numerous letters from chairs of departments of OB/GYN supported a
reduction in training time through such means as creating a separate track for
would-be investigators, reinforcing the perception that many in academia would
support such reform.

RECOMMENDATION: The committee recommends that the
American Board of Obstetrics and Gynecology immediately reexamine
training requirements for generalists and subspecialists in OB/GYN to
ascertain whet the training programs are unnecessarily long. A reduction in
the time needed to obtain subspecialist status would allow those interested
in pursuing a career in research and academic OB/GYN to achieve their
goal more quickly than is possible today. The committee suggests consideration
of a pathway that offers the option of moving to subspecialty fellowships after
two years of residency. The committee also suggests that the American Board of
OB/GYN carefully examine and evaluate the arrangements that other specialty
boards have made to accelerate training for those with a clear intention of
embarking on a career in research. These arrangements are examples of options
that should be considered.

WOMEN AND RESEARCH

Women have a substantial representation in academic departments of OB/
GYN—particularly at lower academic levels—but in general, they have a lesser
propensity than men to enter research. This is likely to increase the shortage of
research personnel unless special efforts are made to encourage research careers
for women and to meet their particular needs.
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Factors that encourage young physicians to pursue investigation as a career
include early involvement in research, role models, an environment that contains
other active investigators, and the support of mentors who facilitate socialization
into research. These influences are needed regardless of gender, but some are
difficult for women to attain, and there may be other aspects of the researcher's
life that demand attention if more young women are to become engaged in a life
of investigation.”

Studies of stress among residents do not speak directly to the question of
whether lifestyle conflicts deter women from res h careers. These studies do,
however, suggest that there are critical stages in the development of a research
career at which the path of women could be eased. One study found a correlation
between residents' level of dissatisfaction and the hours worked outside the home
by the spouse. This problem is likely to be more severe for women since male
spouses often put in more time outside the home than female spouses. Women
residents also spent substantially more time than male residents on household
chores. Furthermore, many institutions lack formal mechanisms for handling the
pregnancies of residents (only 57 percent of teaching hospitals have maternity
leave policies), and this, too, can lead to disruption and stress.’® There is
evidence that women in medicine feel that they must delay childbearing: 45
percent of respondents to a 1988 survey of women faculty in departments of
medicine had theft first child after completing training. If childbearing is
delayed, however, the demands of young children must be accommodated in the
early phases of the academic career—years when tenure decisions axe made and
when faculty members are under pressure to conduct productive research and
publish their results.’” Although several researchers have reported that family
responsibilities do not consistently reduce the publication rates and salaries of
women scientists and engineers, data also suggest that assistance with family
responsibilities, such as providing child care, helps women sustain full-time
employment.8

Some institutions have initiated policies that effectively stop the tenure clock
for a limited period. Such policies can provide women, and others who need to
spend time at home with children, relief from some of the pressures of trying to
excel in the home and in professional settings. For example, Yale University
School of Medicine allows faculty with "pressing personal or professional
commitments" to take a part-time appointment. The faculty member who

* A similar quandary has been identified in pediatrics where women constitute 43
percent of instructor- and assistant professor-level faculty [H. T. Abelson and Anne
Bowden Raleigh, "Women and the Future of Academic Pediatrics," Journal of Pediatrics
1990; 16(5):829-833].
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chooses this route is allowed up to three additional years to achieve tenure, but is
warned in the information guide of the school that laboratory experiments and
patient care demands, as well as week-end and night call schedules, can cause
conflicts with a "part-time" schedule.®

Studies of science and engineering students point to the isolation felt by
women (and minorities)in science. Surveys reveal that women feel frustrated and
discouraged, while men are more likely to report anger. Women report feelings
of powerlessness, pressure, and isolation; their self-esteem is often lower than
that of men of equal or lesser attainment. Women also report that they are not
well integrated into student networks that disseminate important information.*"
This can be particularly harmful if women fail to get information about training
and funding mechanisms, or about what is needed to progress in academia. * To
offset this isolation, women faculty have organized networks that are believed to
be effective. For example, at the University of Michigan, women faculty formed a
supportive group and established a Women in Science Program whose activities
include publishing a resource directory and running a speaker's bureau.*!

Part of the sense of isolation may come from a lack of women role models
and mentors. The data reviewed in Chapter 2 indicate that even in departments of
OB/GYN, which have relatively large numbers of women, women are not well
represented at higher faculty levels. Thus young women faculty in OB/GYN lack
role models and mentors of their own gender. The importance of mentors has
been documented for students at many levels of education; for successful careers
in science; for sponsorship for faculty positions in academia; for promotion,
tenure, fellowships, and grants; and for, successful careers in business. Whether
women do better with mentors of the same gender is not established. However,
according to one report, women students who chose women role models looked
for "the exemplification of a career woman's total lifestyle"; men in the same
situation looked for role models with outstanding reputations.*> A survey of
women with full-time appointments in academic departments of internal medicine
revealed that 94 percent agreed that women medical students need role models of
successful, tenured women faculty.43 The encouragement, support, and advocacy
of a mentor will undoubtedly be

*Informal conversations with individuals interested in the progress of women in
academia suggest that women are likely to be. come sidetracked by clinical care and
teaching during the early faculty years, and are not well informed about the credentials
needed to achieve tenure. This latter factor may contribute to the clustering of women in
low academic positions; it also speaks to the need for mentoring.
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enhanced if that individual has experienced and dealt with the family and time
pressures and professional isolation of a woman in science. Young women also
need role models who demonstrate that the demands of an investigative career are
not incompatible with family life, that women can overcome the hurdles and
establish successful investigative careers. It seems likely that a same-gender
mentor could provide needed encouragement and sustained support that would
help women overcome some of the inherent disadvantages they confront in
pursuit of a career in science.

FINDINGS: It is vital for the health of the OB/GYN research
enterprise that women not be lost to research because of obstacles that can
be overcome by the profession. Women are entering OB/GYN in substantial
numbers and now represent nearly half of all OB/GYN residents. Although
women may be less deterred than men by the difference in income between
academia and practice, women attempting a career in research are confronted with
gender-related obstacles. These include the absence of same-gender mentors and
role models. In addition, women appear to lack ace to the networks through which
important information regarding academic advancement is transmitted. Some of
these obstacles can be ameliorated by actions within the scope of departmental
leaders.

RECOMMENDATIONS: The committee recommends that OB/GYN
department leaders pursue ways to ameliorate the stresses that attend the
life of women in science. In particular, the committee recommends that
every effort be made to find women mentors and role models for women
investigators, if not in the department of OB/GYN, then through networks of
women physician investigators, across departmental lines, or at another medical
school. Departmental leadership should emphasize the value it places on women
accepting mentoring relationships with young women investigators. This should
not, however, preclude mentoring relationships between men and women, which
the committee also considers to be of major importance. The committee also
recommends that department chairs, in institutions in which no provisions
exist for extending time to tenure for individuals with pressing personal
commitments, engage the institution's decision-making groups in an effort to
initiate such a policy.
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SUMMARY OF CAREER CHOICE FACTORS

Every individual who chooses to enter an academic investigative career
engages in a number of trade-offs. On the positive side are the attractions of the
intellectual stimulation of the academic environment, the excitement of research,
and the status conferred by membership in the select club of higher education
faculty. Additional benefits may include decreased clinical responsibilities and
the rewards of teaching, as well as other factors. On the negative side are
financial sacrifices that include lower earnings, greater difficulty in repaying
debt, and greater insecurity owing to the uncertainty of grant funding and
departmental support in the pretenure years. Another negative, which also
involves financial loss, is the extended duration of training as an individual
moves through residency, subspecialty training, and research training.

These factors apply to those in academic research careers, regardless of
specialty. However, OB/GYN appears to be at a disadvantage in comparison with
other specialties. Graduates of medical school who intend to enter OB/GYN have
relatively high levels of debt (although they do not forgo any more income by
entering academia than do internists, radiologists, or surgeons). However, OB/
GYNs undergo an extended period of education and are generally unable to
combine research training with clinical training, unlike some other specialties
whose boards have developed "fast tracks" or flexible arrangements for
investigators.

Finally, the high participation of women in OB/GYN can work both for and
against the future supply of investigators. On the one hand, women physicians
have been more willing than men to forgo income in order to gain some other
desired end. On the other hand, women have entered science at lower rates than
have men, and they have been less productive (in terms of publications) once the
commitment was made. These differences may be due in part to the stresses of
family life—in particular, responsibilities for childbearing and child care—that
fall on their shoulders, and in part to a dearth of women role models and mentors,
who could play an important role in the development and career trajectories of
women physician investigators.

In sum, OB/GYN is not especially disadvantaged in the income differential
between practice and further training, in the burden of debt repayment, or in the
duration of training. Nor is the risk of failure for an OB/GYN investigator
substantially greater than for other specialties. However, the weight of each of
these factors together is likely to discourage some talented physicians from
pursuing a research career unless they are cushioned from these obstacles by
sustained support. The committee believes that it is vitally important that
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individuals with the talent and inclination for research are identified early
and that obstacles to their growth as investigators are diminished.

Recommendations throughout this report are intended to facilitate the
recruitment and retention of investigators in OB/GYN.
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4
NIH POLICIES AND STRUCTURE

Reproductive researchers and investigators in academic departments of
obstetrics and gynecology (OB/GYN) have long felt themselves to be the
neglected stepchildren of the National Institutes of Health (NIH). The complaints
axe numerous: not only do they lack their own institute, but they axe poorly
represented among NIH staff and are absent from the intramural program.
Furthermore, several major areas of OB/GYN interest, including fetal research,
cannot currently receive federal funding. In addition, it is said, OB/GYN as a
clinical discipline suffers the same difficulties in garnering NIH funds that are
experienced by all clinical investigators, including review by study sections on
which basic scientists outnumber clinical scientists. However, there is also a
belief that OB/GYN is particularly underrepresented.

This chapter addresses two questions: whether the complaints are valid, and
if so, whether these factors have an impact on the support of research in
departments of OB/GYN. There is no rigorous way to test the hypothesis that the
factors believed to create difficulties for OB/GYN research in fact do so.
Problems in attempting to study the impact of these factors include the large
number of variables that would need to be controlled if one was to compare one
field of science with another. TherefOre the discussion and findings of this
chapter are based on the few available systematic reviews, on interviews with
individuals at NIH and in departments of OB/GYN, and on the expertise and
judgment of committee members.

ABSENCE OF OB/GYN IN THE NIH INTRAMURAL PROGRAM

The NIH intramural program, located mainly on the NIH campus in
Bethesda, Maryland, absorbs roughly 11 percent of total NIH funds. However,
the importance of the intramural program is not in its size. A 1988 study by the
Institute of Medicine (IOM) described the intramural program as having multiple
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roles in support of the NIH mission. While none of the roles or elements of the
program is unique, the aggregate—comprising research laboratories, a clinical
center, freedom from the competition for grants, a large group of scientists
working together on a campus that provides opportunities for collaboration and
interchange, a site for research training—creates a distinctive research
environment.!  Over the years, the intramural program has made large
contributions to basic and clinical research, as well as providing training for some
of the nation's most distinguished biomedical scientists. A 1969 review of its
purposes and objectives noted its contribution to the overall NIH mission by
providing "comprehensiveness of approach, scientific guidance, prestige and an
unequalled opportunity for the development of future leaders."> But these
purposes and accomplishments do not completely illustrate why it is important
for a discipline to be represented in the intramural program. To answer that
question, one must look at some of the tangible and intangible elements in the
relationship between the intramural and extramural programs, and at some of the
notions about the intramural program that prevail among NIH staff.

Despite the fact that the administration of extramural grants is kept at arm' s
length from the rest of NIH, there is a widely held belief that the coexistence of
the two programs, intramural and extramural, at the same location and under the
same overall control is vitally important.> Some commentators cite the benefit
that when intramural scientists are ready to leave the laboratory, a few transfer to
the extramural program, bringing their knowledge and experience to grants and
contracts administration; others note that some intramural scientists go on to
become NIH leaders. According to one NIH extramural staff member, the
virtually total absence of OB/GYN from the intramural program creates a sense
of isolation and a vacuum where important communication should be occurring.”

Another intangible result of being excluded from the intramural program is
the sense, reflected both within and outside of NIH, that the excluded discipline is
held in low esteem. Some current and former NIH repre-sentatives, however,
dispute the notion that this is the case for OB/GYN They point to an attempt in
the early 1970s to establish OB/GYN in the intramural program as aa indication
that NIH supports the idea of OB/GYN intramural research.”

* Some research in reproductive endocrinology is conducted in the NIH intramural
program, and a little OB/GYN-related laboratory research is conducted by visiting fellows
from overseas.

** Beds for OB/GYN to collect data on normal pregnancy and delivery, as well as a
perinatal unit, were designed and constructed in the Clinical Center at NIH, but the beds
were never opened Reasons for the failure to follow through on the plans included a lack
of needed 24-hour blood bank and anesthesia services, expected problems in patient
recruitment, and difficulty in recruiting OB/GYN clinicians because of the differential in
pay between the NIH and private practice (based on personal communications from Duane
F. Alexander, Director, National Institute of Child Health and Human Development,
National Institutes of Health, and Ronald A. Chez, Professor and Director of Ambulatory
Care, Department of Obstetrics and Gynecology, University of South Florida College of
Medicine, 1990 and 1991).
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The multidisciplinary scientific "culture" at NIH provides a distinctive
training environment that is not fully duplicated in any other setting. More than
2,000 U.S. and foreign fellows (staff fellows, visiting fellows, Intramural
Research Training Award fellows, etc.) are present on the NIH campus at any one
time. Since the founding of the intramural program, approximately 25,000 M.D.s
and Ph.D.s have received their training at NIH. Roughly one-third of the
membership of the past 30 years of the American Society for Clinical
Investigation received a portion of their training at NIH.*

OB/GYN may be the only major medical discipline that does not have a
training program at NIH." This exclusion is particularly disadvantageous to OB/
GYN, since only a few of its academic departments have the critical mass of
investigators needed to provide a stimulating, dynamic research training
environment. Exclusion from the intramural program also has repercussions, as
some legislators note, for the furtherance of the arch programs of existing
investigators. The Senate Appropriations Committee, in its fiscal year (FY) 1992
report, cited a direct connection between the state of OB/GYN research and its
representation in the intramural program:

[The Committee] is concerned that while there are more than 2,000
researchers at the NIH there are only 3 in obstetrics and gynecology. The
Committee urges the NICHD to increase the number of OB/GYN researchers at
NIH and expand the OB/GYN research program. Research in this area has been
severely hampered by the lack of highly qualified research scientists and
doctors. In order to provide for both services and research needs in this area the
Committee directs the National Institutes of Health to establish a clinical
research program in gynecology and obstetrics within the National Institute of
Child Health and Human Development.’

*The important role that NIH training can play in the development of research
manpower is exemplified by dentistry. A dearth of scientists working in dentistry had
plagued efforts to expand dental research since the inception of the National Institute of
Dental Research. To rectify the situation, the institute (which, of course, includes an
intramural research program) was used as a training ground for dental scientists through
Public Health Service postdoctoral fellowships and guest worker positions (Ruth Roy
Harris, Dental Science in A New Age: A History of the National Institute of Dental
Research, Rockville, Md., Montrose Press, 1989, pp. 168-169).
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The House Appropriations Committee agreed that "progress in gynecology
and obstetrics research has been hampered by the absence of such a
comprehensive program and a lack of emphasis on these fields of research."® The
Senate report also made a specific connection between lack of research and high
rates of infant mortality:

The research of the NICHD in this critical area holds the promise of
developing new knowledge to prevent or treat many of the conditions which
result in infant death.... The Committee requests that NICHD develop a plan to
initiate an intramural research effort to conduct research on pregnancy and
perinatology....

The National Institute of Child Health and Human Development (NICHD) is
establishing a gynecologic intramural research program, based at the NIH clinical
center, that will conduct both basic and clinical research on gynecologic
disorders. In addition, a Perinatal Research Program is being put into place. This
program will have three components:

1. a clinical research program, based at a D.C. hospital, focusing on
preterm labor and intrauterine growth retardation;

2. alaboratory research component, based in a D.C. medical school; and

3. aprogram of clinical trials focusing on service delivery and support
systems designed to reduce infant mortality.

The latter component will be established under a cooperative agreement with
three medical schools and the D.C. Health Department. Eventually, 20 to 30
professionals at NIH will be involved in the program, as well as the staffs of the
hospitals. However, although the House FY 1992 appropriations report earmarked
$5 million for these activities, the Senate report did not mention an appropriation.
NICHD leadership does not believe that there are funds in ongoing programs that
could be used for this initiative. If the programs are to reach their intended
potential, approximately $35 million will be needed within five years.? ,°

At the National Cancer Institute (NCI), initial explorations are under way to
establish the feasibility of a gynecologic intramural program. The initiative for
this effort came from leaders in the Society of Gynecologic Oncologists who
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launched a series of conversations with NCI staff, during which they made the
case for participation in the intramural program.”

As a result of the influence of two very different groups, two institutes can
be expected in the near future to have formed the nucleus of an OB/GYN
intramural program. (There is, however, some question as to whether NICHD's
emphasis on work conducted off the NIH campus, and on service delivery,
constitutes a true "intramural program" that will bring to OB/GYN the full array
of benefits described above.) Whether these activities will grow beyond the
symbolic to the meaningful—that is, to the point where the NIH intramural
program becomes a significant force in OB/GYN training and research—cannot
today be prophesied. But even if the intramural OB/GYN effort remains relatively
small, some of the disadvantages of operating in the absence of an intramural
program should be diminished: there will be at least a few intramural OB/GYN
investigators with whom the extramural staff can confer; limited training
opportunities will become available; and the status of OB/GYN investigation will
be upgraded.

FINDINGS: The absence of an OB/GYN intramural program at the
NIH places OB/GYN at a disadvantage in several ways. Some NIH
extramural staff who work in OB/GYN feel that they lack a community of
scientists on the NIH campus with whom they can communicate. Progress in
OB/GYN research may be held back because the discipline is deprived of a
unique environment for the conduct of research. Most important for OB/GYN,
which has few outstanding sites for research training, is the loss of the
exceptional training environment that has produced many of the nation's
outstanding biomedical scientists. NIH has responded to initiatives from
Congress and from OB/GYN leaders by setting in motion the beginnings of OB/
GYN intramural activities, but these efforts are not likely to grow to a
meaningful size unless they are appropriately supported.

RECOMMENDATIONS: Congress should ensure the success of recent
initiatives to establish intramural programs in OB/GYN by appropriating
the necessary funds. If efforts to obtain additional funds for intramural

* The society's leaders also argued for increased representation of gynecologic oncology
on the extramural staff and on NCI advisory committees, and for modification of training
grants to make them more accessible to gynecologic oncology fellows.
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OB/GYN programs fail, however, NICHD and NCI should use existing
money to establish intramural research and training programs in OB/GYN.

Leaders of the profession of OB/GYN have the responsibility to
educate and inform those in decision-making positions about the
importance and promise of an intramural program of OB/GYN research.
Interest groups that have adopted women's health as an important issue have also
been major players in the movement to establish OB/GYN intramural programs.
OB/GYN leaders have participated in these groups and can continue to align
themselves with these groups when their interests are parallel. (See Chapter 5 for
further discussion of leadership issues.)

OB/GYN leaders should also work with NIH staff to identify key issues
and otherwise encourage OB/GYN research. The success of a small group of
OB/GYN leaders in persuading NCI leadership to launch intramural activities
demonstrates the importance and effectiveness both of leadership initiative and of
working closely with NIH staff. OB/GYN professionals and professional groups
should work to identify issues that fall within the control of NIH staff, identify
the pertinent staff members, and initiate exchanges with these individuals with a
view to highlighting ways in which OB/GYN research can address important
issues and is therefore worthy of encouragement and investment.

ABSENCE OF A FOCAL POINT FOR OB/GYN RESEARCH AT
NIH

Pros and Cons of Creating New Institutes

Unlike diseases such as cancer and heart disease, and unlike medical
practice areas such as dentistry and nursing, the reproductive sciences do not have
an NIH institute or an independent NIH center whose sole or primary mission is
the furtherance of knowledge in this area. Rather, OB/GYN and the reproductive
sciences are part of the mission of NICHD, which is responsible for research on
child and maternal health. NICHD is also the principal source of NIH support for
OB/GYN departments. Other institutes come into play only to the extent that
their interests overlap with OB/GYN—for example, reproductive cancers at NCI,
infectious diseases of the reproductive system at the National Institute of Allergy
and Infectious Diseases (NIAID), and so on.

Having an NIH institute or center devoted to a research area is not a
prerequisite to the generation of major funding for that area. For example, neither
AIDS nor Alzheimer's disease has an institute, but both are funded at
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high levels. Nevertheless, many believe that a categorical institute provides a
strong impetus to funding—which is why advocates for research in specific areas
often lobby to establish institutes. This belief may not always be correct. In 1984,
an IOM committee examining the organizational structure of NIH found it
difficult to evaluate the impact of a new institute, concluding that it does not
always result in a major acceleration of research.

This committee was better able to evaluate the impact on funding of
establishing a new institute out of a previously existing one—the closest analogy
to separating OB/GYN research from NICHD to form an institute. It found that
when the National Eye Institute split off from the National Institute of
Neurological Diseases and Blindness, its funding grew faster than the rest of
NIH—but only for one year. The new institute did have a substantial impact in
qualitative terms: by expanding the intramural program and developing
workshops and programs emphasizing interdisciplinary research, the scope of
vision research was considerably expanded. By contrast, when the National
Institute on Aging split off from NICHD, funding for the new institute grew
faster than the remainder of NIH for several years.!? In short, splitting off a
research field from an existing institute to form a new institute is no guarantee
that additional funds will accrue to the field in the long run. On the other hand,
activities such as those that expanded vision research at the new National Eye
Institute can occur within an existing institute, if the leadership becomes engaged
in promoting a research field. This occurred when the Heart Institute established
the Lung Division, transforming lung research from an undeveloped area to a
thriving research field. The 1984 IOM committee concluded that the scientific
readiness of a field, together with dynamic leadership, can be more important
than institute status as a catalyst for growth.!!

Structure and Priorities of NICHD

NICHD, as the principal source of NIH support for OB/GYN departments,
plays an important role in the welfare of OB/GYN research. NICHD was formed
after a 1960 Presidential Task Force on Health and Social Security recommended
the establishment of a child health institute to focus on the normal processes of
maturation. Subsequent discussion broadened the scope of the proposed institute
so that when NICHD was established in 1963 it was structured to support four
areas of research: reproduction, growth and development, aging, and mental
retardation. In 1968, the establishment of the Center for Population Research
brought increased prominence to problems of fertility and infertility. In 1975, the
Center for Research for Mothers and Children was put
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in place to provide a focus for research and research training in the health
problems of pregnancy, infancy, childhood, human learning, and behavior.!?
Statements of the mission of NICHD unfailingly emphasize research on
reproductive processes and the management of fertility, along with the physical
and mental changes that are continuous throughout life. However, there are only
three OB/GYNs on the staff of the NICHD extramural program, and all the
directors of NICHD have been pediatricians. The same low priority for OB/GYN
research is reflected in the composition of the councils and committees that
advise the directors of NICHD and its centers on program planning directions:”

* The National Advisory Child Health and Human Development Council
identifies promising areas of research and defines program priorities,
primarily by awarding extramural grants and contracts in areas deemed
to be of high priority."? The council also reviews the long-term plans of
each of the NICHD centers. It is chaired by the director of NICHD (a
pediatrician) and includes three other pediatricians and two OB/GYNs.

* The Maternal and Child Health Research Committee includes five
pediatricians and two OB/GYNs.

* The Population R earth Committee, which emphasizes basic sciences and
includes members with expertise in biochemistry, physiology,
sociology, and demography, has one OB/GYN.4

¢ The Board of Scientific Counsellors, which advises on the intramural
program, lacks any OB/GYN reputation. This should come as no
surprise, since there is no OB/GYN intramural program.

In sum, the voice of OB/GYN is not loud in the councils of NICHD,
particularly when compared with the voice of pediatrics; yet it is from these
councils that the director and his staff receive advice for program plans.

Institute staff can also play an important role in promoting a research area.
Staff are responsible for eking the input of the research community into the
development of the research plans that determine funding priorities. They identify
the topics that are the subject of conferences used to highlight research areas and
to showcase multidisciplinary approaches to problems, thus allowing
investigators to take advantage of relevant advances in other fields. Staff can

* The composition of NIH advisory committees is circumscribed by the charter of the
committee Sometimes the charter specifies that holders of a certain position (e.g., NIH
director) should be members; at other times it specifies particular expertise as a
membership criterion.
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also initiate requests for applications (RFAs) to prompt applications in priority
areas and can use many other mechanisms to stimulate interest from the research
community. There are few OB/GYN staffers at NICHD, however, and therefore
few people whose primary interest is likely to be stimulating vigorous interest in
OB/GYN research or supporting the OB/GYN research community in its
endeavors to obtain funding.

FINDINGS: Being funded primarily by an institute whose chief focus is
not OB/GYN puts OB/GYN research at a disadvantage. While the committee
recognizes that the level of support received by departments of OB/GYN reflects
in some measure the paucity and quality of applications, it also finds that NIH has a
role in the process of developing research strength in OB/GYN departments. A
scientific discipline can thrive in the absence of an NIH institute devoted to its
field but only if the enthusiastic attention of NIH leaders is provided. Thus, the
very small number of OB/GYNs on NICHD staff, the low representation of OB/
GYN on NICHD councils and committees compared with pediatrics, and the
pediatric leadership of NICHD are significant and suggest that OB/GYN research
lacks visibility at that institute. Other institutes also have responsibility for areas
of science that fall within OB/GYN research, such as the work of NCI on
neoplasias of reproductive organs and that of the National Institute on Aging,
which encompasses topics dealing with menopause. The committee urges all
institutes to respond to the spirit of the recommendations below.

RECOMMENDATIONS: Institutes at NIH whose missions include
areas of science to which OB/GYN contributes should affirm their
commitment to reproductive health and ensure its appropriate priority in
their programs. The committee believes that there is an urgent need for
changes that emphasize the importance of OB/GYN research. Actions that
would help overcome some of the problems OB/GYN research now
confronts might include the National Institute of Child Health and Human
Development changing its name to signal to the public and institute staff its
commitment to and responsibility for reproductive health. NICHD could
also recognize the importance of programs in reproductive health by
establishing the position of deputy director for reproductive health or by
appointing a board-certified OB/GYN to the position of deputy director.
Further actions that might be considered by NICHD include increased
representation of
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OB/GYN on its staff, and the development of requests for applications
(RFAs) on high-priority OB/GYN research topics identified in institute
plans.

STUDY SECTIONS

Like many investigators who seek NIH funding, clinical investigators in
departments of OB/GYN believe that the playing field is tilted against clinical
research. They claim that the membership of the study sections that review their
grants is overwhelmingly composed of basic scientists who not only fail to
appreciate the scientific worth of clinical studies but also fail to understand that
clinical investigation is necessarily less rigorous than bench science: the clinical
investigator cannot control all the characteristics of the study population; ethical
constraints, such as patients not receiving state-of-the-art treatment, make it
difficult to select appropriate controls; confounding variables axe difficult to
eliminate; and the costs of clinical investigation tend to be high in comparison
with the costs of basic science.

The evidence is mixed on whether basic investigation does better than
clinical investigation in NIH grants review. An unpublished study of 75,611
competing research applications found no statistically significant difference
between the priority scores or funding of applications revolving human subjects
compared with those that did not, and no statistically significant difference
between applications from M.D.s and those from other applicants; however, the
approval rate was 11 percent higher for applications that did not involve human
subjects. This latter finding was confirmed by two other studies, and two out of
three other studies also found differences in priority scores. In one, applications
involving human subjects (evaluated by a review group on mammalian genetics)
were 20 percent less likely to receive priority scores in the top quartile than were
basic science applications—but the type of degree of the investigator was not
related to the rating.!> Using the degree of the investigator as an indicator of
clinical versus basic research,” between 1975 and 1989, Ph.D.s had slightly
better priority scores than M.D.s on RO1 applications, but in 1989, M.D.s had
slightly higher success rates than Ph.D.s.'°

* Since physicians may be principal investigators on basic science studies, and vise
versa, this is by no means a perfect measure of clinical and basic science.
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Given the unity about whether clinical investigation is disadvantaged in the
review process,” one might ask whether the composition of the review groups
makes a difference and whether the composition of the groups that review
applications from departments of OB/GYN puts that discipline at a disadvantage.
Assuming a relationship between the degree of the reviewers and the ability of
the group to conduct fair reviews, there is some reason for increasing concern.
Between 1979 and 1989, M.D.s fell from 42.2 percent to 28.4 percent of study
section members (a drop of 13.8 percent), while applications from M.D.s fell from
30 percent to 25.6 percent of all applications (a drop of 4.4 percent).!” If
proportional representation is the issue, however, M.D. membership still slightly
exceeded M.D. applications in 1989.

There is suggestive evidence that these data are irrelevant. An unpublished
study of clinical research applications sent to six NIH review groups between
1977 and 1980 showed that approval rates and priority scores were not affected
by the percentage of M.D.s among reviewers.'® Nevertheless, many clinical
investigators believe that NIH study sections as presently constituted are not
appropriate for the evaluation of clinical investigation. Over the years they have
called for separate review of basic and clinical investigations, by study sections
composed of experts in such work.

The concern with the composition of study sections has to do with whether
members have the expertise to evaluate the grant applications properly. It is often
assumed that to fully understand the science and the context of the applications
they review, study section members must be specialists in the relevant medical or
scientific disciplines. In 1989, only 3 of the 1,434 study section members had
OB/GYN as their primary area of expertise. The representation of OB/GYN was
only a little better in other years (Table 4-1).

More in